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- Best” Traction Engine Pulling Sixteen 10-inch Plows, Four 6-foot Harrows, and a Havana 
Press Drill. 
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‘The wheat is headed, thrashed, cleaned and sacked by this machine in one conunaous operation. 


Mammoth Harvester—Cutter, 26 Feet wide; Capacity, 75 Acres per Day. 














Nevada Docks and Warehouse, a Typical Shipping Poiat for Deep Sea Sailing Ships. 





Flour Mulis and Docks at Stocaton, the Head of Navigation of the San Seaquin River. 
THE WHEAT CROP OF CALIFORNIA.—({See page 9.) 
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AN UNFORTUNATE COMPROMISE 

It is greatly to be regretted that the naval authori- 
ties should have compromised on the question of 
superposed turrets by deciding to Dulid three of our 
new battleships wit suct turrets and two without 
then he compr se is suggestive of indecision or un- 
certainty, or at least of lack of harmony on a question 
vhieh has sur een long enough in debate and on 
trial to affor grouod for definite actior We have 
the *Oreg "and e “lowa”™ as representatives of 
one type. and the ** Kearsarge ” and Kentucky ” of 
the other. and su vy this time the officers of the line 
ind staff have sufficient technical dataand sufficient 
sweet reas a . it command. to be able to get 
together and lefinitely which type to adopt 


As the matter now stands, there is every reason why 


4 unanimous vote should be given—for the staff, in the 
person of the naval constructors, have stated that there 
is nO structural o ‘tion to the turrets, and the line, 
in the person of e captains and admirals who fight 
the ships, are agr 1 that there is every u tary reason 
why they should be adopted Being thus approved 
on both structur ind military grounds by the experts 
who are severally qualified t peak frow these points 
of view, where, the puzzied layman will ask, is the bone 
of contention 

We understand that the ist word has vet to be 
spoken and tl vote taken on this question; and 
hence there w ~ an Opportunity for the department 
to reconsider its t regrettable decision, and com 
mit itself to one type the other by a unanimous vote 


>-e-e 
GARBAGE DISPOSAL OF NEW YORK CITY. 


Without ent g into verits of the controversy 
regarding the Barren Isiand reduction works, there is 
no denying that the recent act yn of the state officials in 
forbidding the reduction of garbage on the island by 
the present methods will bring this city face to face 


with a very serious prob em 


in spite of the offensive odors which pr nupted the 
recent complaint from the residents in the ueighbor- 
hood of the reduction works, there is no question that 
the plant did get rid of an enormous amount of organic 
refuse, which toust otherwise have been left upon the 
hands of the Street Cleaning Department Recent 
figures state that every year 150,000 tons of swill alone, 
not to mention other forms of refuse, ive to be dis 


posed of in some manner consistent with the public 


heaith It w be a decided step back W urd if the ma- 
terial, which at present is rendered innocuous at Bar 
ren Island, were to be added to the garbage which is 
taken out on 8s vs and dumped into the sea out- 
side the harbor. Sach astep would seem to postpone 
indefinitely the time for whic we havea been hop 
ing, when this primitive and, we almost said, disgrace 
ful way of disposing of the city’s wastes will be en 
tirely abolished The miscellaneous rubbish which 
strews the shores of New Jersey and Long Island, and 
spreads its disgust @ fringeover the various beaches of 
the lower ba bears painful witness to the fact that 
this great city has never yet grappled seriously and 
scieutifica with the problem of garbage disposal. 
The foregoing statement is made with full knowledye 


of the fact tha a spasmodic and incou plete attempt 


Was nade alew vears ago to get rid of a portion of the 
city’s wastes by a method of sorting and burning. While 
every credit is due to the late Colonel Waring for put 
ting up this experimental! plas it seems that the 
scheme was igurated On too small a scale, and was 
subsequentiy too heavily handicapped by political 
drawbacks, to afford very reliable data as to the cost 
snd efficiency of the process 


W hatever method is to be purseed in the immediate 
futare, it is certain that before long New York must 
cease to throw its rubbish into the sea and devise 
mpe jess primitive method. Obviously the first step 
should be the appointwent of an expert commission to 
go thoroughly into the whole question of garbage dis- 
posal, examine the plants installed in various great 
cities, both here and abroad, and determine upon a 


*h would best meet the local conditions in 


systetn al 


New York city 
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RELATION BETWEEN TRANSVERSE AND CRUSHING 
STRENGTH OF TIMBER. 


One can searcely overestimate the valae of the 


elaborate timber investigations planned and carried 
ou by Dr. Fernow as Chief of the Division of Forestry. 
For many years there has been a great demand for 
more accurate data respecting the strength of timber, 
especially when used for heavy structural work. The 
text books, it is true, have provided tables which are 
based upon more or less careful investigations ; but 
ween the different 


there is so much divergence be 
authorities, and there are so many varieties of timber, 
the data regarding whose strength is based upon im- 
perfect experiments, that there has been a pressing 
necessity for a more comprehensive and scientifie in- 
vestigation 

There is no country where the possibilities of timber 
as a structural material for heavy engineering work 
have been wore clearly demonstrated than in the 
United States ; and although mild structural steel has 
displaced timber in many branches of engineering and 
architecture, timber is still used, and will continue 
to be used, extensively in wany important lines of 
work for vears to come. 

One of the most important results of the present 
timber investigations is the discovery of the relation 
between the strength of a beam and of a column of 
the same waterial, which relation bas been deduced and 
mathematically developed from the many thousand 
tests made during the extended general test series. 
During the present winter tests carried out under 
the auspices of Prof. Roth, of the New York State 
College of Forestry, furnished experimental proof 
of the correctness of this relation, which is, that the 
strength of a beam at the elastic limit is equal to 
the strength of the material in endwise compression. 
That is to say, in order to determine what load a beam 
will carry without injary to its elastic properties, it is 
sufficient to test the material in compression to the 
point of failure. The load under which failure oceurs 
is also the breaking load for a beam strained to the 
elastic limit. The practical value of this discovery is 
evident ; for a simple test in compression gives, with- 
out the introduction of difficult formula, immediate 
answer to the important question of the strength of 

eam to safe limits. These tests, which were carried 
out by Prof, C. A. Martin and Mr. George Young, Jr, 
of Cornell University, removed any doubt as to 
whether wood possesses a definite elastic limit ; which 
limit, although it is less pronounced in wood than it is 
in metals, is, nevertheless, readily recognized 

- - ->--- <-> 
WIRELESS TELEGRAPHY IN SOUTH AFRICA. 

The recent visit of Marconi to this country has, in 
some measure, revived the interest in his system of 
wireless telegraphy which was aroused during the 
memorable international yacht races of last summer 
We learn that at the outbreak of the South African war 
an opportunity was presented for dispatching several 
of Marconi’s assistants, and that they took with them 
complete outfits of wireless telegraphy instruments. It 
seems that at the outset of hostilities, the capabilities 
of wireless telegraphy, which were so readily appreci- 
ated by the naval authorities, did not seem to com- 
mend themselves to the commanders in the field. In- 
struments had been sent to Generals Buller, White and 
Methuen ; but they failed to develop the plant, and 
seemed to have looked askance at the new invention, 
preferring to rely upon the old time heliograph and 
searchlight signals. In besieged Ladysmith communi 
cation was established by means of bailoon, by elec- 
tric signals thrown on the clouds, by he .iograph, and 
even by homing pigeons ; but no wention is made at 
any time of the use of wireless telegraphy, either by 
the forces in Ladysmith, or by the relief columns under 
Buller 

There were some generals, however, who gave the 
system a fair test, and it is characteristic of Lord Rob 
erts that immediately upon assuming command in 
South Africa he appointed several experts iu wireless 
telegraphy to accompany him. There have been ten 
instruments in Lord Roberts’ army, and the operators 
have been given every facility to test the system. Lit- 
tle is known as to their practical working, except that 
it has been in the main satisfactory. The report whic!) 
will ultimately be given will, no doubt, throw favor- 
able light upon the practical value of wireless te.eg- 
raphy in land operations. It is worthy of note that 
the difficulty of providing the necessary elevation for 
the vertical wire was met by waking use of the form of 
kite designed by Baden-Powell, the brother of the de- 
fender of Mafeking. 

> -o-s. —_—_- 
RECENT DISCOVERIES IN CORINTH 

Four foreign countries, Germany, France, England 
and the United States, now have schools at Athens. 
Germany wus the pioneer, and the others followed her 
lead. The United States has one building, and this year 
there are thirteen students, the largest number in the 
history of the school. Twenty-three colleges contrib- 
ute to its support. There is a director, who is 
selected for a period of four years, and each year he is 
assisted by a professor who lectures on special sub- 
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jects. Prof. Rufus B. Richardson, of Dartmouth Col- 
lege, has been director for the last eight years, and 
under his care the school has distinguished itself 
by its explorations at Corinth. Six of the students 
are women, and during the war with Turkey one of 
them served as anurse. The school closes about the 
end of May, when it becomes too warm in Athens for 
regular work. Some of the students go to Corinth 
with Prof. Richardson, where they rent a house in the 
village and push the work of excavation as far as their 
weans will permit. 

This year’s work at Corinth has been specially de- 
voted to the finding of many small but important ob- 
jects. It will be rewembered that ip three campaigns, 
one important building after another has been exca- 
vated, until at last the explorers found themselves in- 
side the Agora. The establishment of the topography 
of such an important site was a brilliant success. This 
year they turned the west flank of the Propylea, and 
they soon found the way blocked by marble blocks and 
statues. The first two statues found werea pair of 
colossal figures 8 feet high, wearing the Phrygian cap, 
attached to pilasters at the back. Two Corinthian 
square capitals fitted on to the tops of these pilasters. 
The figures appeared to assist in bearing at least the 
architrave, and they were analogous to the famous 
Caryatides. Two square bases which were also found 
fitted the figures. This enabled the whole system to 
be reconstructed from the bottom up. 

There were also discovered various fragments of 
statues, including a very fine head of Ariadne. The 
crowning success of the year was the discovery made 
about 75 feet southwest of the western end of the Pro- 
pylea, when the explorers came upon the platform 
3 feet high with a facade made of metopes and tri- 
glyphs, and a coping above them with red, blue and 
yellow paint still covering them, making a gorgeous 
show. The facade hada length of about 30 feet and 
for a part of its extent it had no platform behind and 
was simply a balustrade. Ata bottom ofa flight of 
seven steps was an irregularly shaped room about 25 
feet below thesurface. Inthe western wall of the roow 
there were two brunze lions’ heads, through the wide 
open mouths of which water once flowed. Beneath 
were round holes in the pavements in which pitchers 
were placed for filling. Prof. Richardson considers, 
says The Evening Post, that the fountain which the 
party discovered is an ancient Greek fountain and an 
absolute unique example. A guard is now mounted 
over it to prevent its being mutilated. The balustrade 
at the top of the steps is believed to be Roman in the 
sense that it was placed there when Corinth was re- 
founded by Julius Cesar, but it is Greek, and very in- 
teresting Greek, because it was taken from the temples 
which Mumwmius destroyed. 


->--?--> ——- 


QUARTZ THERMOMETERS. 

M. Dufour gives an account to the Academie des 
Sciences of a series of experiments which he has made 
regarding the use of quartz for thermometers and other 
instruments. As quartz may be softened in the oxy- 
hydrogen blowpipe, and may then be worked like 
giass, he was able to make tabes of quartz, and after- 
ward thermometers of the same material. Quartz may 
be applied to the construction of various apparatus, 
and may be of service; first, where a transpar- 
ent substance and one not easily melted is required ; 
secondly, where a transparent envelop of definite com- 
position, but slightly affected by hygrowmetrie condi- 
tions is called for. The first of these conditions is 
realized by the quartz thermometer, which consists of 
areservoir of quartz and a tube of the same material. 
As for the I’ ,uid, it wust be a body which it is easy to 
obtain in tae pure state, and which welts at a relatively 
low temperature, giving off no vapors up to a red heat; 
moreover it should contract on solidifying. He finds 
that tin answers perfectly these conditions, and has 
constructed a thermometer, using tin asa metal, which 
reads from 240° to 580° C. As quartz softens only at 
1,000° to 1,200°, a thermoweter may be made which reads 
up to 900°; it can be graduated by utilizing the boiling 
points of wereury aud sulphur and the level of the tin 
is well defined in the two cases. To go higher, the boil- 
ing points of cadmium and zine may be taken. The 
thermometer was filled with melted tin and as perfect a 
vacuum as possible was obtained, after which the end 
was closed by the blowpipe. The last bubbles of air 
were taken out by melting the tin, while giving it re- 
peated shocks. If the tin has traces of oxide, this ad- 
heres to the sides of the reservoir and remains fixed. 
The upper surface is always brilliant, and has the same 
appearance as mercury. The reservoir should have 
rather thick walls to avoid rupture when the metal cools. 

M. Dufour hopes that quartz may supersede glass 
in the construction of vacuum tubes for spectroscope 
work; he observes that when a glass rod is melted 
in the oxyhydrogen blowpipe flame there is a dis- 
engagement of gas, which is due either to a reaction 
which is completed at this high temperature, or to the 
evolution of gases which have been previously dis- 
solved in the glass; on the other hand, quartz melts 
quietly and no gas is given off. In experiments with 
spectroscopic tubes, difficulties are met with which 
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seem to be due to gases given off by the glass; it may 
be supposed that the use of quartz will remedy these, 
and as it is a body of definite composition, not oxy- 
dized, reduced with difficulty, but little hygrometric 
and dielectric, it will be seen that it could be used to ad- 
vantage for making spectroscope tubes. M. Dufour is 
now waking a hydrogen tube of quartz, and expects it 
to give a perfect spectrum ; if so, he will utilize it in es- 
tablishing a theory of vacuum tube phenomena. 
————_ @-@-@e@ - -— 
MUIR GLACIER DESTROYED. 


The SCIENTIFIC AMERICAN of December 23, 1899, in 
an account of the great Alaska earthquake of Septem- 
ber 10, conveyed intelligence of the probable destruc- 
tion of the fore part of the Muir as well as all the other 
glaciers having their outlets on Glacier Bay. The ex- 
eursion steamer ‘* Queen,” on its first trip of the season 
to this loeality,confirmed the correctness of the informa- 
tion published. All of the glaciers fronting on the 
bay, as well as those of Taku Inlet and Disenchantment 
Bay, have been shattered by the great earth waves of 
September, and their sea ramparts cast into the waves 
by the tremendous shock. The Muir being the great- 
est as well as the most accessible of the Alaska glaciers, 
is on that account best known. It has been carefully 
surveyed and its dimensions approximately estimated. 
Its main channel extends back into the country for 
fifty miles and it has forty lateral branches. 

At the sea it presents a front two miles longand rises 
in places 250 feet above the tide. Soundings indicate 
a depth of 720 feet below, and, therefore, a total height 
from base of nearly 1,000 feet. Its advance seaward is 
at the rate of 2,000 feet a vear, and every day it is esti- 
mated that 200,000,000 enbie feet of ice drops from its 
face into the sea. Ordinarily a steamer may approach 
within a mile, but great caution is necessary, as huge 
icebergs are continually breaking off the sea face, and 
a vessel once struck by these great masses would be 
liable to serious damage. 

The ** Queen” in its recent trip first encountered vast 
floes of ice about 50 miles distant from Glacier Bay. 
Continuing to the entrance of the bay, which is 35 
wiles long and 10 miles wide, the progress of the 
steamer was greatly impeded by icebergs of most fan- 
tastic form, which covered the whole surface. By 
cautious navigating the ‘* Queen” was enabled to 
wnake its way toa point five miles distant from Muir 
Glacier, where further progress was impossible owing 
to the packed ice. With the aid of a glass the whole 
front of the glacier was seen to have been shattered. 
The familiar palisades had vanished. The wave of the 
eartinquake had leveled the icy rampart to the sea level. 
The whole aspect of the scene had been changed almost 
beyond recognition. 

The extent of the catastrophe will not be ascertained, 
perhaps, for years. Until the disappears from 
Glacier Bay, navigation to the foot of the glacier can- 


ice 


not beresumed. Probably one or more seasons may have 
elapsed before the mightiest natural object of Alaska 
scenery will be accessible to the view of the tourist. 





9+ @+e@ —_——— 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 


A delightful and profitable meeting of the A. A. A. 8. 
was held in New York city from June 23 to June 30, 
with several hundred fellows and members in attend; 
ance, and a long list of papers and addresses on a host 
of scientific topics. The headquarters of the Council 
were at the Hotel Majestic near Central Park ; and 
those of the association were at the Columbia Univer- 
sity, whose halls, libraries and laboratories were open 
for the use-of the visitors. The anniversary meeting 
on the evening of Tuesday, June 26, was in the lecture 
room of the American Museum of Natural History, fol- 
by an informal reception. The New York 
Aquarium, Botanical Garden, Zoological Park, and va- 
rious educational institutions were made accessible for 
the members of the association. 

Certain innovations were noted, some of them for the 
better, and others experimental and of doubtful ad- 
vantage. Usually, the annual meeting occurs late in 
August, but was changed to June this year to accommo- 
date those who were likely to go abroad to the interna- 
tional and scientific congresses to be convened in con- 
nection with the Paris Exposition. This, however, is 
not regarded as a precedent, but an exceptional case. 
Another innovation was the omission of the long-con- 
tinued custom of inviting some bishop, or other eii- 
nent clergyman, to open the first session of each annual 
meeting by prayer. Quite possibly this opportunity 
has at times been misused, but this could be avoided 
by selecting men who were known to be in sympathy 
with scientific progress. Still another innovation 
wide'y commented on was the intentional omission of 
popular lectures, entertainments, social funetions and 
extended excursions, for which these annual gatherings 
have hitherto been remarkable. Here again abuses 
may have crept in, whose correction was a delicate and 
difficult task; but the question arises if the remedy 
employed bas not been too drastic and extreme. Quite 
commendable is the novelty of so adjusting the de- 
livery of the nine vice-presidential addresses as to have 


lowed 
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them given on retiring from office instead of on assum- 
ing it, thus conforming to the usage concerning the 
presidential address. 

The most radical departure of all from former usage 
is the decision to ask no favors of the citizens of the 
place where the association assembles, but to act in- 
dependently as to time, place and conditions of meet- 
ing. This, of course would simplify matters; but the 
question arises if it would not diminish the public in- 
terest in the transactions. 

Concerning all things it would seem that the test is 
the Constitution itself, which avows as the objects for 
which the organization exists, ‘‘ to promote intercourse 
between those who are cultivating science in different 
parts of America, to give a stronger and more general 
impulse and more systematic direction to scientific re- 
search, and to procure for the labors of scientific men 
increased facilities and a wider usefulness.” If the in- 
novations noted will promote these ends, they are de- 
sirable. But the tendency seems to be to narrow the 
practical work of the association to the wants and 
tastes of professionally scientific men, instead of pro- 
moting the “advancement of science” among those 
who are in the ordinary walks of life, and yet havea 
genuine interest in scientific research. Some of tiie 
most princely donors to scientific institutions and or- 
ganizations are persons who would lay no claim to more 
than a deep and strong admiration for the researches 
they seek to promote. 

Scanning the columns of the daily press, we find 
scanty reports of the transactions of the association ; 
and seanning the audiences before whom the addresses 
and papers were delivered, we saw only a few who did 
not wear the pretty white button indicating member- 
ship in the scientific body, or some insignia of the 
affiliated societies. Few local residents aside from these 
were present when Prof. Woodward was installed as 
president, and when President Seth Low, of the uni- 
versity, weleomed the delegates. We had looked for a 
popular audience to crowd the lecture hall of the 
American Museum of Natural History when Prof. 
Grove K. Gilbert, of the National Geological Survey, 
gave his rewarkably lucid and helpful presidential ad- 
Rhythmwie and Geologie Time; ” but those 
exception professional 


dress ou ‘ 
were almost without 
scientists. The citizens as such did not attend, nor were 


they expected, nor had they been invited to do so. We 


present 


are by no means in a fault-finding mood ; but we deem 
it a duty. as friends of the many thousands who take a 
deep interest in science, without claiming to be experts, 
to enter our respectful protest against what seems to be 
a radical departure from the original and constitutional 
aims of the association. 
There were enrolled about 
which was a falling-off from the attendance in some of 
the smaller and interior The list of papers was 
also smaller than usual 


500 fellows and members, 


cities. 
But, on the other hand, the 
persons who came did so because attracted by a scien- 
tific feast, instead of by banquets, concerts, illustrated 
lectures, parties, and free excursions; and a glance 
over te daily programmes proved that the discussions 
took a wide range, though the communications were 
hardly up to the standard of former years, while some 
of them were of exceptional excellence. 

As usual, a “‘ general session” was held at 10 A. M., 
which lasted bata few minutes, and then gave way 
for the sectional meetings in the various halls of the 
Each of the nine sections had its own vice- 
president. C. L. Doolittle, of Philadelphia, was chair- 
man of the section of Mathematics and Astronomy; 
Ernest Merritt, of Cornell University, 
the section of Physies; James Lewis Howe, of Wash- 
ington and Lee University, Lexington, Va., was in the 
chair in the section of Chemistry; the vice-president of 
Mechanical and was John A. 
Brasher, of the Western University of Pennsylvania; 
James F. Kemp, of Colambia University, occupied the 
chair in the section of Geology: C. B. Davenport, 
of Harvard University, in that of Zoology; the chair- 
man in the section of Botany was William Trelease, of 
the Shaw Botanic Garden, in St. Louis; the section of 
Anthropology was presided over by Amos W. Butler, 
of the Indiana Board of Charities; and Marcus B. Ben- 
jamin, of Washington, kept order in the section of So- 
cial and Economie Science. Mingled with the sectional 


university 


presided over 


Science Engineering 


meetings were those of the several affiliated societies. 

The expression, ** kept order,” refers to the fact that 
when men of science get to handling politico-eeonomic 
questions, they are apt to act like their non-scientific fel- 
low citizens. A rather amusing episode proved this in 
connection with two very able papers read by the well- 
known statistician, Edward Atkinson, of Boston. One 
‘‘ Distribution of Taxes,” the con- 
clusion being as follows: 

‘Slowly, but surely, the masses of the people find 
out that wherever the tax may be put, its burden ulti- 
mately falls on those least able to bear it. In a coun- 
try which is under a government of the people, by the 
people and for the people, the military caste will ulti- 
mately be suppressed, and the burden of taxation for 
any purpose but peace, order, industry and self-defense 


of these was on the 


will surely be removed.” 
His second paper was on 


‘The Dominion of Iron 
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In this he remarked 


and Steel. What It Stands For.” 
as follows : 

“The principal manufacturing States and countries, 
except the United States, are dependent countries, to 
whose people the export of manufactures is necessary 
to the supply of the means of living. The foundation 
of all manufacturing and mechanical arts rests upon 
coal and iron. As yet, no substitute for coal or coke 
has been found for the swelting of iron and steel, nat- 
ural gas having served only as a small and temporary 
substitute. Without iron and steel and coal, Great 
Britain could never have established her sea power, to 
which so much importance is given by the advocates 
of militarism. Commerce is now the dominating power, 
and war is becoming as absurd and out of date as it is 
brutal and demoralizing.” 

These remarks were really mild compared with some 
of the utterances from the Bat the 
breeze arose from Mr. Atkinson’s incidentally affirming 
that “the United States government is spending an 
nually $150,000,000 for the killing off of the Pilipinos.” 
This observation struck several out of 
place, and their sentiments were voiced by William H. 
Hale, of Brooklyn, who never lets his: patriotism be 
hidden under a bushel. He stigmatized the utterance 
as seditious, and protested against its being printed 


Salbe source. 


members as 


among the proceedings of the American Association 
for the Advancement Mr. Atkinson re- 
torted that he hoped it might be barred out, and re- 
minded his critic that when that experiment had been 
tried by the government concerning one of his former 


of Science. 


publications it had ended by 100,000 copies being sent 
He also insisted that, 
rightly interpreted, his words were not seditious. It is 
queer that, thirteen years ago, another speaker before 
the A. A. A. 8. was publicly rebuked by this 
champion of loyalty who in this instance bearded the 
Boston anti-imperialist. 

Repeated references were made by different speakers 
to the loss the association had sustained in the death 
of the genial, wise, and beloved Prof. Orton, of Colum 


abroad instead of 2,000 copies. 


sate 


bus, O., who presided at the meeting last year, It 
was decided to hold the next annual meeting at Den 
ver, Col., beginning August 24, 1901. Charles Sedg- 
wick Minot, of Harvard Medical College, was elected 
The general secretary is William Hallock, 
Columbia University. The permanent 
Prof. L. O. Howard, of the Department of Agriculture. 


president. 
secretary is 


>-0e-2 
PARIS EXPOSITION NOTES. 

The Official catalogues of the Paris Exposition are 
appearing slowly. The only section of the catalogue 
which was available on May 19 was that relating to the 
fine arts. 

The United has 
Champ de Mars, near the Seine, in which are shown a 


States erected a pavilion in the 
number of exhibits relating to the postal service and 
the Weather Bureau. Among the exhibits of 
is a model of a 60-foot post office car, as used on the 
Chieago and Rock Island route; it is 
on a scale one-sixth, and shows fine workmanship 
A striking historical exhibit is the Rocky Mountain 
mail coach, built in 1868, It was the first to carry 
mail in Montana, from Helena to 
the trip onee a week ; it was captured by the Indians 
in 1877, but recaptured by Gen. Howard, after a hot 


Interest 


constructed 


he 


Bozeman, making 


Among the distinguished persons who have 
Garfield, he became 
Sherman on his tour of inspection 
-in 1877 United States 


mail boy on a bievele, carrying the mail bags. 


pursuit. 
traveled in it are Gen. before 
President, and Gen. 
Near it is a wax figure of a 
Hang 
ing to a column is a mail bag which has a tragic his- 
tory ; it was carried by F. M. Peterson when making 
the trip to Lochiel, Ariz. He was captured by the 
Indians and killed ; the bag shows the place where it 
was cut open by the Indians. A fine 
City of Paris” 


In a case are assembled a number of historic objects. 


model of the 


United States mail steamer * is shown, 
including a mail bag 240 years old, and said to be the 
first used in the United States. The first pneumatic 
earrier sent over the Philadelphia system is shown, and 
also the first carrier sent in New York overthe Tubular 
Dispateh Company's system by Mr. Chauneey Depew. 
Another historic that of a stuffed 
carrying a wax figure of a wail rider in cowboy cos- 
the horse was employed in the mail service in 


exhibit is horse 
tume ; 
Colorado twenty-five years ago, and was killed by being 
obliged to cover 320 wiles in one trip, owing to the ab- 
sence of arelay. Next to this is a dog-sleigh, carrying 
two mail bags with three stuffed dogs, and the figure 
leather costame aici 
differeus 


of an Indian mail carrier with 
snowshoes. A 


series of periodical stamps, an«d on the wali above is a 


number of frames contain 
representation of a train of ears on the Chicago and 
Rock Island route, composed of inlaid mother-of-peari. 
On the other side of the building are a number of ex- 
hibits of the Weather Bureau, showing the different 
registering machines and the appliances for printing 
the weather maps. On the roof are installed a number 
of instruments to represent the working of the system; 
this part of the exhibit is now being completed 


under the direction of Prof. Marion. 








DREDGES ON THE MISSISSIPPI. 
BY VALDON FAWCETT 

In no inland waterway in the world is there main- 
tained a more elaborate system of perpetual improve- 
ment than on the Mississippi River, and it is no doubt 
partially due to this policy that the dredging opera- 
tions on the great American river are more extensive 
and more systematically conducted than on any other 
stream on the globe. The character of the river is 
another factor in the case. Such is the 
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feet long and 22 feet wide. Bulkheads divide the hull 
into two compartments, one for the boilers aud coal, 
and the other for the engines. Thereis a cabin 97 feet 
long and 29 feet in width, and the crew’s quarters, with 
bath room and mess galley, are located below the 
boiler deck. Between the boiler and engine rooms on 
the main deck is a fully equipped repair shop. The 
engines of this dredge are capable of developing about 
seven hundred horse power. They are supplied with 
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is stated that the ‘“‘ Delta,” another dredge of the same 
general type as those described, but 175 feet in length, 
has a weight of upward of seven hundred tons al- 
though she draws but a little over four feet of water. 
Then the floating pipe has a weight of fully 110 tons. 
The steel plate of which the hulls of these dredges is 
formed varies in thickness from % to , of an inch. 
In 1898, there was designed for the Mississippi River 
Commission a self-propelling dredge. Save in this fea- 
ture, however, the plans differed little 
from those of the dredges of which men- 





rapidity with which deposits form at 
many points on the waterway that dredg- 
ing at short intervals, if a navigable 
channel! is to be kept open, is an absolute 
necessity. 

The improvement of the Mississippi, 
including of course ali the dredging ope 
rations, is une the jurisdiction of the 
Mississippi River Commission, a branch 
of the engineering department of the War 
Department. There are in service dur 
ing the greater portion of the year a fleet 
of more than half-a-dozen steel-hulled 
hydraulic or suction dredges. These 
dredges. most of which have cost over 
$100 000 each, have all been built within 
about half a decade. In most instances 
the hull has been constructed at some 
point on the Mississippi or tributary riv 
ers ; but the major part of the machinery 
equipment has been supplied by firms in 
New York, Philadelphia, and other dis 
tant points 

The majority of the dredges are capable 





of dredging from seven hundred to one 
thousand feet of sand per hour from a 
depth of fifteen feet. This sand is dis 
cbarged through at least one thousand 








feet of floating pipe trailing out behind 
the dredge; and as there is not infre 
quently a deflection amounting to as 
wuch as five hundred feet, it will readily 
be appreciated that it is quite possible to thus convey 
the dredged mass to the bank of the river or toa 
swampy section of the stream quite remote from the 
navigable channel. The one thousand feet of floating 
pipe, with which each dredge is equipped, is made in 
twenty sections, each fifty feet in length. These sec- 
tions are floated upon steel pontoons, each about 
twenty-four feet in length. 

The dredge ‘* Beta,” although constructed for the 
Mississippi Commission several years ago, remains to- 
day one of the most interesting machines on the river. 
The *' Beta” has two independent dredging machines 
complete, and was built at a cost of $172,000. The con- 
tract specifications stipulated that the dredge was to 
have a capacity of at least 1,600 eubic yards per hour, 
but on her official test an average capacity of 4,920 cubic 
yards per hour was shown and the contractor therefore 
earned a bonus of over $86,000. The sand pumps are 
of the centrifugal pattern, with runners seven feet in 
diameter and with eight arms in each runner. The 
suction for each pump divides near the forward end of 
the hull into three suctions, and each of these suctions 
was provided originally with a vertical revolving cut- 


ter with twelve 


The discharge at end of floating pipes. 


UNITED STATES DREDGE “GAMMA,” UNDERGOING EFFICIENCY TESTS. 


steam from a battery of six boilers of the type in uni- 
versal use on the inland rivers of America. These 
steam generators are only 48 inches in diameter, but 28 
feet long, and are built *o withstand a pressure of 140 
pounds per square inch. The coal bunkers on the 
dredge will hold forty tons. 

The “ Gamma” is supplied with a powerful pump 
which supplies the water to stir up the sand at_the 
suction head, and among her other equipments is an 
electric lighting plant which supplies the current for 
a four thousand candle power searchlight, four are and 
seventy-five incandescent lamps. Exceptional interest 
attaches to the Mississippi River dredges in engineer- 
ing circles by reason of the heavy work required of 
them, and also from the fact that the character of ma- 
terial to be removed in various portions of the river 
differs so widely as to make the problem of treatment 
especially complex. In order to give the reader some 
idea of the strenuous exactions imposed, there may be 
cited a brief outline of the general efficiency test which 
the ‘‘Gamma” was obliged to meet ere she could be 
accepted by the United States officials. The stipula- 
tions required that the dredge should be operated sixty 


tion has already been made. The dredges 
of most recent construction, such as the 
“Beta” and * Epsilon,” are even more 
elaborate in equipment than their prede- 
cessors. In addition to a complete elec- 
tric light plant they have cold storage 
facilities, tanks holding over half a thou- 
sand gallons of water and several power- 
ful fire pumps. The dredging capacity 
however remains practically unchanged. 
Each dredge is designed to make a chan- 
nel about 20 feet wide at the bottom at 
each cut. It should, perhaps, be men- 
tioned also that whereas each wachine is 
eapable of delivering the sand through 
1,000 feet of floating pipe, the line of dis- 
charge is frequently of not more than 
half that length. 

Nor is there any reason to suppose that 
a climax has been reached in the develop- 
went of Mississippi River dredges. In- 
deed, Major James B. Quinn, the United 
States engineer in charge of the govern- 
ment work at the mouth of the Missis- 
sippi River, has only recently designed 
two powerful suction dredges to be used 
in maintaining the channel at South 
Pass. They will cost in the neighbor- 
hood of $150,000 each and will be about 
157 feet in length, 37 feet beam and 16 feet 
depth of hold, with two propellers and a 
hopper capacity of 650 yards. Two powerful pumps 
with 15 and 18 inch suction pipes about 60 feet in 
length will be suspended alongside the hull. It is esti- 
mated that each dredge will have a capacity in excess 
of 12 eubic yards per minute. These new dredges 
instead of having the floating pipes will be fitted with 
shore discharge pipes so that material may be deposited 
over the levees. 








Loss of Life by Lightning. 

The loss of human life by lightning in the United 
States during the year 1899 was greater than any pre- 
ceding year for which statistics have been collected. 
The number of persons killed outright or suffered in- 
juries which resulted in their death was 562 ; the num- 
ber of those who received injuries varying in severity 
from slight physical shocks to painful burns and tem- 
porary paralysis was 820 Thesubject has been treated 
exhaustively by A. J. Henry, in The Monthly Weather 
Review, published by the Weather Bureau. ‘The 
greatest number of fatalities, about 45 per cent, were 
in the open. The next greatest number occurred in 
houses, 34 per cent; 11 per cent occurred under trees 

and 9 per cent 





nickel-steel 
blades, which 
serve to loosen 
up the mater 

al, so that it 
will readily en 
ter the suction 
They are driv 

en by engines 
which wake 
about eight 
revolutions to 
one revolutica 
of the cutters 
The sand 
pulps are ope 
rated by en 
gines which 
run at a speed 
of 130 revolu 
tions per min 
ute and devel 
op 1,250 horse 
power. Near 





the bow of the 
boat are the 
winding en- 
gines, with six 
huge drums 
Two are used for side warping, two for pulling the 
dredge ahead and two for raising and lowering the suc- 
tion. About a year or two ago this dredge was recon 
structed, and the cutter engines and cutters, above 
described, were repiaced by a jet suction and pumps. 
The “Gamma,” another of the dredges, has a hull 
if steel 188 feet in length, 38 feet wide and 8 feet deep. 
Lu the bow there is a well for the suctions which is 32 








Capacity, 1,000 cubic feet of sand per hour from depth of 15 feet, 
UNITED STATES DREDGE “ EPSILON.” 


working days of twelve hours each in water from 5 to 
15 feet deep, and with sand at such different degrees 
of coarseness as would be found on the low-water bars. 
After this had been done and the machinery found 
satisfactory, twenty capacity tests had to be made with 
the suction at different depths. 

Something of the staunchness of construction which 
characterizes these dredges may be imagined when it 


in barns. Fully 
<a a dozen persons 
ix rf were killed 
in the act of 
stripping 
clothes from a 
wire clothes 
line or coming 
near to one. 
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The Raddatz 
Submarine 
Boat. 


The Raddatz 
submarine 
boat has been 
having some 
additional 
tests. On June 
16, a trip was 
made under 
the surface of 
Milwaukee 
Bay; there 








were five in 
the party. A 
steam launch 
accom panied 
the boat and 
kept as close as possible to the course of the subma- 
rine craft, so as to render any assistance required. The 
boat was run 18 inches below the surface. It is pro- 
vided with a diving bottom, from which a diver can be 
sent to the bottom of the lake, and have air supplied 
from the tanks aboard the boat. It is thought that 
the boat will be specially valuable in wrecking opera- 
tions. 
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THE NEW AIR SHIP OF M. DE 
DUMONT. 
BY FRANCIS P. MANN. 

M. de Santos Dumont recently finished the new air 
ship with which he is to compete for the Aero Club 
prize of 200,000 francs offered by M. Henry Deutsch, of 
Paris. It will be remembered that according to the 
eonditions of the prize, aeronauts are to start 
from the grounds of the Aero Club in the Bois 
de Boulogne, and take their balloons around 
the Eiffel Tower, returning to the starting 
point within half an hour. The new air ship as 
it appears completed is represented ‘in the ilius- 
trations ; the gasoline motor is seen in front, 
as well as the gearing by which it drives the 
shaft of the screw. The aeronuut sits in the 
saddle and starts the motor by means of a pedal 
and chain gear, as in the case of a motor 
cycle. The upper cylinder contains the gaso- 
line for the motor, and in the lower isa reservoir 
of water which is used as ballast. Thecapacity 
of the balloon is 344 cubie meters (11,795 21 cubic 
feet) and the motor gives 10 horse power. The surface 
of the balloon is 292 square meters (3141°9 square feet) 
and its total length 28!¢ meters (193°48 feet) with 56 
meters (18°368 feet) diameter at the middle, giving 
thus a cross sectional area of 24 square meters (233°24 
square feet). The mechanism is suspended 53 meters 
(17°384 feet) below the center of the balloon. Japanese 
silk is used in the construction of the balloon, which 
weighs 57 kilogrammes (125-4 pounds) including the 
weight of the inner air chamber, which has a volume of 
35 cubic meters (1236°025 cubic feet). The weightof the 
ropes, ete., including the guide rope, is 6 kilogrammes 
13 pounds), and that of the mechanism 160 kilogrammes 
(8352 pounds). The screw is made of 
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ence of M. de Santos Dumont with his previous air-ship 
led him to prefer this to all other coverings on ac- 
count of its uniforw structure. 

A number of different types of air ships have been 
constructed before reaching the present model; the 
last type was somewhat larger, the balloon having 500 
cubic meters (17,667°5 cubic feet), while the present bal- 











Diagram of the Santos Dumont Air Ship. 


loon has but 334 cubie meters (11,795°21 cubie feet) ; this 
reduction in size is due to the fact that the former was 
inflated with illuwinating gas, but in the latter hydro- 
gen is used, which has a greater lifting power. In the 
former air ship a 3 horse power motor was used, with a 
speed of 8 miles per hour; the present motor, of 10 
horse power, gives a speed of 20 miles per hour. The 
weight of the present air ship, including the aeronaut, 
is 350 kilogrammes (770 pounds), that of the former 
being 250 kilogrammes (550 pounds). 

According to the conditions of the contest, the com- 
petitors are allowed two periods each year to wake the 
trial, these being the first two weeks of June and Sep- 
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present balloon will stand a certain amount of wind, 
With a balloon of the ordinary form, M. de Santos 
Dumont had an accident at Nice a few months ago. 
The wind came up suddenly, and the balloon was 
driven against the trees; this wind was followed by a 
violent storm. The uncertain air currents are thus 
one of the factors to be considered in the problem. 
The rules stipulate that twenty-four hours’ 
notice should be given by a competitor who 
wishes to start, but this puts him at a disa‘- 
vantage, for owing to the constant changes in 
the condition of the air it is generaily impossi- 
ble to determine what is to be expected at the 
end of that time; generally, the ascension is 
decided upon only two or three hours before 
the start. 
— NO ee 
How Machinery Saves Labor, 

The Evening Telegram, the other afternoon, 
summed up the savings in three industries by 
the substitution of machinery for hand iabor 
as follows. It might equally well have included 

one hundred as the three named. Forty years ago, 
when one man was engaged in perforating baak checks, 
he took 750 hours to do 150,000, at a labor cost of $150; 
while now, with machinery, six men are employed, 
but do the work in nine hours and fifteen minutes, and 
although they get about double the wages per hour, the 
labor cost is only $1, instead of $150. Again, in ruling 
paper, the worker using quill and ruler, seventy years 
ago, took 4,800 hours to do work now done by machine 
in two and three-quarter hours, The old-time workers 
got $1 a day, now the two men employed earn $7 per 
day between them, and yet the labor cost of producing 
a given quantity is 85 cents against $400. It is easy to 

understand from this how it is possi- 





aluminium and steel, covered with silk 
to enable it to cut the air with the 
best effect; it weighs 27 kilogrammes 
(59°4 pounds), and makes 180 revoln- 
tions per minute. At the rear of the 
balloon will be noticed the rudder, 
which has a surface of 64g square 
meters (70 square feet); and is operated 
by ropes from the car. At the top of 
the balloon is a valve having a diame- 
ter of 40 centimeters (15°6 inches) which 
is used for the escape of the hydrogen ; 
below are two automatic valves which 
permit the escape of the 
at pressures of 18 and 15 millime- 
ters (0°7 and 058 inch) of water. The 
inner air chamber is used to preserve 
the shape of the balloon by compen- 
sating for the eseape of hydrogen; it 
has an automatic valve which allows 
the air to escape at a pressure of 9 
millimeters (035 inch) of water; it is 
filled by a rotary pump, which drives 
air into it as the hydrogen in the 
outer chamber escapes. The pump is 
connected with the wotor and has a 
capacity of 3 cubie meters (105°45 cubic 
feet) per minute, at a speed of 3,000 
revolutions. 


hydrogen 
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The motor is of the two-eylinder 
type, somewhat the same as is used on 
gasoline motor cycles; the spark for 
ignition is produced by an induction coil. The motor 
gives 1,500 revolutions per minute, and this speed is 
reduced by gearing connected with the shaft of the 
screw. The illustration shows M. de Santos Dumont 
mounted upon the saddle; he uses his feet to start the 
motor and also to work the guide-rope and the weights 
used to balance the air ship and to cause it to ascend 
or descend ; the hands are thus left free for the other 
manipulations. The envelop is constructed of Japanese 
silk, and varnished by a special process. The experi- 





ble to use so much more material anid 
to keep a great army of workers going 
instead of an individual. 

In boot making, machinery is now 
extensively used, making 100 pairs of 
men’s cheap grade boots in 15444 hours, 
against 1,436°¢ by hand, while the la- 
bor cost is reduced from $400 to $35. 
In women’s boots the case is equally 
marked, for instead of one man be- 
ing employed to do everything, there 
are 140 engaged, each on a different 
machine operation; but not only is the 
time taken to 100 
less than a tenth what it was, but the 
cost is also reduced. Thus, what was 
accomplished in ten hours to thirteen 
heurs forty years ago, is now done in 
an hour. 

Again, in bread baking, less than 
a third of the time is now taken. One 
thousand pounds of dough for biscuits 
is rolled, cut and prepared for baking 
in three hours and fifty-four minutes, 
as against fifty-four hours by hand. 
ooo -——_-- 


boots reduced to 





A NEw electric 
opened in St. Johns, Newfoundland 
There are 7 wiles of track and 20 cars. 
As the traffic increases the line wilil be 


railway has been 








Detail View of Engines, Tanks and Controlling Gear. 


tember, making ten periods in all during the five years. 
M. de Santos Dumont considers that these seasons are 
not the wost satisfactory for the trials, on account of 
the wind which prevails at these times in Paris; in 
the first part of June the weather is chavgeable, and 
variable wiuds are likely to be encountered, and in 
September, the equinoctial storms, The trials should, 
naturally, be made in the most favorable weather, as 


even at best, the problem of steering a balloon is 
a difficult one; it is expected, however, that the 


extended to the suburbs. The ecur- 

rent is generated nine miles from St. 
Johns. There is a chain of four lakes, and from the 
outlet of the last runs a flame which is built along a 
steep hillside for 3,300 feet until it disappears in a 
tunnel cut 350 feet through a blaff of sclid rock. At 
the end of the tunnel was erected a huge sluice box of 
timber, to the bottom of which is fixed a steel tube 6 
feet in diameter. Through this the water flows 185 feet 
to the power house. The capacity of the plant is 1,600 
horse power, but the flume is of sufficient capacity to 
drive another plant of the same size 
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General View of the Suspended Truss, Showing the Aluminium Propeller. 
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THE DIFFERENCES BETWEEN MALARIAL AND 
NON-MALARIAL MOSQUITOES. 
BY.L 0. HOWARD, PH.D 

The attention of the medical world is now focused 
on the mosquitoes of the genus Anopheles owing to the 
fact that the species of this genus have been shown to 
be carriers and transmitters of micro-organisms of 
human malaria 
the genus Culex have not been found to be able to 


[he more abundant mosquitoes of 


transmit malaria germs. The biology of Culex has 
been known since the 17th century, but that of Ano 
pheles has never been described, so far as the writer 
knows. So-many physicians are taking up the study 
of the mosquito-malaria relation under local conditions 
in different parts of the country that it is highly im- 
portant that they should 
be able to distinguish at 
once between Anopheles 
and Culex in any stage of 
growth. During the pres 
ent spring the writer has 
worked out the life history 
of Anopheles quadrimacu 
fatus at Washington and 
has carefully figured all 
stages. It isstrikingly dif 
ferent from Culex in every 
atage from the egg to the 
adult, as a glance at the 
figures accompanying this 
article will readciiy snow. 
It also differs in habits. 
The two species « ontrasted 
in this article are Culex 
pungens and Anopheles 
quadrimaculatus 

lHe Apuvt.—The main 
structural difference be 
tween Culex and Ano 
pheles in the adult condi 
tion is that the palpi of 
Anopheles are nearly as 
long as the sucking beak, 
whereas in Culex they are 
very short. Anopheles, as 
a rule, has spotted wings, 
while the wings of Culex 
are as a rule not spotted 
The males of both genera 
are readily distinguished 
from the females by the 
fact that the antenn# and 
palpi are featheygy in the 
male, and not feathery in 
the female. 

Resting Position A 
member of the English 
Malarial Expedition to 
Sierra Leone made arough 
field sketch, which was 
published in The British 
Medical Journal, and 
which is here reproduced, 





which indicates that in 
resting the adult of Ano- 
pheles hold its body nearly 
at right angles to the sur- 
face upon which it stands, 
whereas in Culex the body 
is nearly parallel to this 
surface. Observations at 
Washington showed that 
this difference holds when 
the mosquito is resting 
apon a ceiling or any other 
horizontal wall, but not 
when it is resting upon a 
perpendicular side wail 
In the latter case Ano 
pheles frequently holds its 
body nearly paraliel with 
the wall. A uniform dif 
ference, however, is seen 
in the fact that in Ano- 
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mass. Those of Anopheles, however, are radically dif- 
ferent. With Anopheles quadrimaculatus the eggs are 
laid loosely on the surface of the water, each egg lying 
upon its side instead of being placed upon its end as 
with Culex. They are not attached to one another 
except that they naturally float closely to one another, 
and there are about 40 to 100 eggs in each lot. The 
individual egg is of a rather regular elliptical shape, 
strongly convex below and plane above. Its character- 
istic appearance is shown in the accompanying figure. 
It is 0°57 mm. long. The eggs are laid at night, as with 
Culex, and hatch in from three to four days in May. 
Tar LArv#®.—The larva of Anopheles is quite as un- 
like that of Culex as is the egg. It differs in structare, in 
its food habits, and in its customary position so marked- 
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surface of the water. Its breathing-tube is much short- 
er than that of Culex, and its body is held not at an 
angle to the surface, but practically parallel to the 
surface and immediately below the surface film. Its 
head rotates upon its neck, and it feeds with the un- 
derside of the head upward, the venter of the rest of 
the body being below. In this customary resting 
position the mouth parts work violently, the long 
fringes causing a constant current toward the mouth 
of particles floating on the surface of the water which 
eventually enter the alimentary canal. The spores of 
alge, bits of dust and everything which floats follow 
this coarse and can be seen to pass through the head 
down into the alimentary canal. The color of the 
young Anopheles larva is dark, nearly black, while 
that of Culex is light gray 
or faintly yellowish. Since 
the Anopheles larva feeds 
only upon these light float- 
ing particles its specific 
gravity is nearly that of 
the water itself, and it 
supports this horizontal 
position just beneath the 
surface film with ease. 
It requires an effort for it 
to descend which it ap- 
parently never does, up 
to the period of the final 
larval stage, except when 
alarmed. The structural 
differences are very mark- 
ed, the great size of the 
head and thorax of Culex 
as contrasted with the 
small head and thorax of 
Anopheles being shown 
plainly in the illustration. 
The arrangement of the 
hairs is entirely different, 
as the figure indicates, 
and the compound hairs 
of Anopheles contrast 
strongly with the simple 
hairs of Culex. As already 
pointed out, the very long 
breathing-tube of Culex 
is entirely different from 
the very short one of 
Anopheles. The larve of 
Anopheles feed with avidi- 
ty upon the spores of algw 
which seem to be their 
proper food. Those 
studied were in jars in 
which occurred alge of 
the genera Oedogonium, 
Cladophora, Spirogyra 
and Oscillariaa They 
reached the last molt in 10 
days, considerable cold 
weather, however, having 
intervened, and remained 
in the last larval stage, 6 
days, transforming the 
pup 16 days after hatch- 
ing. 

THE Pup#&.—The dif- 
ferences in this stage be- 
tween Culex and Anophe- 
les are not so marked as in 
the larval stages. The 
structural differences are 
shown in the accompany- 
ing illustration. The dif- 
ference in resting position 
is rather marked, the pupa 
of Culex resting in a more 
perpendicular attitude 
than that of Anopheles, 
and there is a marked dif- 
ference in the shape of 
the respiratory siphons, 
which now issue from the 


pheles the body and beak 1. Egg mass of Culex, with newly hatched larve. 2. Egg mass of Anopheles quadrimaculatos. 3, Greatly enlarged eggs of Anopheles, show- thorax instead of from the 
oan ; hee ot log stracture (from below at left, from above at right). 4. Pupa of Culex pangens (at left), and of Anopheles quadrimaculatus (at right). , 
are aiways heid in about a. b wily _ nae base 1 of ae - 5 ~~ —y larva of ——_ jew ‘at left), and Culex pungens (at right), showing position with anal end of the abdomen. 
the same plane. whereas eference to the water surface. 6 ul-grown larva of Anopheles; dorsal view; head reversed in feeding position; dorsal surface of head P : 
: I ’ as 1D at righ 7. Half-grown larva of Anopheles (at left), and of Culex (at right). 8. Resting position of Anopheles (at right), and of Culex The pupa of Anopheles 
Calex the head and beak at ie redrawn from British Medical Journal. 9. Adults of Culex teniorhynchus (at left), and Anopheles punctipennis (at right), show- is quite as active when 


ing structural differences between the two genere 


form an angie with the 
rest of the body. 

Note of the Female. 
The peculiar hum of the mosquito is well known 
There is a distinct difference between the hum of Ano- 
pheles quadrimaculatus and that of the common spe 
cies of Culex in that the former is noticeably lower in 
pitch, The note of Culex as it approaches the ear is 
high in pitch while that of Anopheles is certainly 
several tones lower and of not so clear a character. In 
quality it is something between the buzzing of a 
house-fly and the note of Culex. 

THE Eeas.—The eggs of Culex, as is well known, are 
placed perpendicularly on the surface of the water 


closely joined together into a boat-shaped or raft-like 


ly that it can at once be distinguished with the utmost 
ease. The larva of Culex comes to the surface of the water 
to breathe, thrusting its long breathing tube through the 
surface layer and holding its body at an angle of about 
15° with the surface of the water. It descends at fre- 
quent intervals toward the bottom, to feed, returning to 
surface every minute or two. Its specific gravity seems 
to be greater than that of water so that it reaches the 
surface only by an effort and when it is enfeebled for 
any cause and is not able to wriggle up to the surface 
itdrowns. The larva of Anopheles, however, until it 
becomes nearly full-grown, habitually remains at the 


10, Anopheles quadrimaculatus, adults; male at left, female at right. 


disturbed as that of Ca- 


THE MALARIAL (ANOPHELES) AND THE NON-MALARIAL (CULEX) MOSQUITO. lex. If one touches the 


nearby surface of the water 
the pupa at once wriggles violently downward, re- 
turning shortly to the surface for air. 

The extreme activity of both larve and pup of 
mosquitoes is a necessary factor in their struggle for 
existence, since stagnant pools of water swarm with 
predatory animal life. The larva of one of the water 
beetles of the family Hydrophylide, for example, eats 
hundreds of other aquatic insects in the course of its 
existence, and the larve of mosquitoes do not escape 
entirely, although by their extreme activity they stand 
a better chance than do other more sluggish species. 

The duration of the pupa stage of Anopheles varies 
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according to the weather. Five days was the minimum 
observed during June, although several specimens re- 
mained in this stage for 10 days. The entire life-round, 
therefore, of Anopheles quadrimaculatus is as fol- 
lows: Egg stage, 3 days; larval stage, 16 days; pupal 
stage, 5 days; making a total for the early stages of 24 
days. It should be stated, however, that during the 
early larval existence in May there occurred nearly a 
week of cool weather, so that it is certain that in the 
hot season of July and August the growth and trans- 
formation will be more rapid. In 1895 the writer traced 
one entire generation of Culex pungens in June in 10 
days. 

The writer is frequently asked as to the duration of 
the adult stage of mosquitoes, but beyond the state- 
ment that the adults hibernate, living in this condi- 
tion from November to April in the latitude of Wash- 
ington, D. C., he has been unable to give a satisfactory 
answer. They die rather quickly in confinement in the 
summer. Anopheles hibernates in the adult condition, 
and the writer has had living specimens in confine- 
ment in breeding jars for 8 days, all dying at the ex- 
piration of that time. This, however, is not a fair in- 
dieation of the length of free individuals, and as the 
specimens in question were all captured specimens, 
they had lived an unknown nuwber of days before cap- 
ture. There are two genera of large mosquitoes found 
rather commonly in our Southern States—Megarrhi- 
nus and Psorophora, which Southern investigators 
should study as to their possible function as carriers of 
the malaria plasmodium. Neither of these forms has 
been studied in this connection, and it seems to the 
writer that from their large size and blood-sucking pro- 
pensities their possibilities as transmitters of blood- 
inhabiting micro-organisms are great. 

THE WHEAT CROP OF CALIFORNIA. 

Cultivation of wheat in California will long continue 
to be one of the greatest sources of wealth to that sur- 
prisingly fertile State. The history of the industry is 
perfectly well defined. Introduced by the fathers of 
the missions, in 1769, from seed brought from Mexico, 
the adaptability of the country for the growth of cere- 
als was quickly demonstrated, and the object accom 
plished of rendering the country independent of Mexico 
for its breadstuffs. During the supremacy of the mis- 
sions enough wheat was raised to more than supply 
the scanty population of the period, and this condi- 
tion of affairs continued{until the confiscation of church 
property in 1824, after which the cultivation of wheat 
declined. In 1847, but little wheat was produced and 
that of a very inferior quality. The era of gold mining 
interrupted agricultural pursuits for several years, but, 
by 1854, the loeal crop began to appear upon the mar- 
ket in increasing quantities and to gradually displace 
importations from South America and the East. 

The exportation of California wheat to English 
ports, probably as ballast, has been followed by 
ever increasing shipments until now a hundred of the 
finest sailing vessels of the world’s fleet are employed in 
the traffic. 

The new era, beginning with the American occupa- 
tion of the country, was due to the great influx of a 
highly intelligent class who came in search of gold. 
Probably not five per cent of these people contem- 
plated a permanent stay. They knew little about the 
agricultural possibilities of this new land, and never 
suspected that the riches of the gulches were actually 
secondary to the wealth that lay dormant in the soil. 
Unsuecessful in the quest of gold, and with resources 
greatly impaired, these men were obliged to return to 
their familiar occupations as agriculturists and of 
necessity to the cultivation of crops requiring the least 
labor to mature, and to such as would find the prompt- 
est market at remunerative prices. Hence, the early 
attention given toraising wheat. The bay and river 
system of the country gave access to the most fertile 
valleys of the world in every direction. Acres and 
acres of virgin land only required the scratch of 
the plow to yield abundantly. In six months crops 
could be gathered and brought to market and 
sold at prices that meant riches. Hence, in 1854, 
the crop of wheat amounted to enough to supply 
the country and allow a small quantity for export. 

The acreage devoted to wheat continued to increase 
until 1899, when it amounted to 3,300,000, with a crop 
of 18,723,680 centals. Since then the acreage has 
gradually become less. In 1899-1900 there was (esti- 
mated) 2,750,000 acres in wheat with a crop (estimated) 
of 20,000,000 centals. 

The conditions insuring a large wheat crop in Cali- 
fornia cannot be said to depend upon the quantity so 
much as the timeliness of the rainfall. The great 
crop of 1880 was produced with a rainfall of but 16°74 
inches (in San Francisco), at least 10 inches below the 
annual average. 

Lands devoted to wheat in California include those 
reclaimed from the beds of rivers by embankments, 
which have been under water for ages and never 
produced anything but rank growths of vegetation. 
Once protected from overtiows, the crops of fruit, 
vegetables or cereals grown upon these lands are sur- 
prising. Instances of 40 sacks of wheat, averaging 130 
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pounds, as the product per acre of a reclaimed farm, 
multiply ; and knowing their exceeding fertility and 
witnessing the rank, powerful growths of the stalk be- 
fore harvest time, such a yield ceases to astonish. 
Wheat grown upon these soils, however, does not rank 
in quality with the best. 

Lands which are protected from overflow by arti- 
ficial levees, of which there are hundreds of thousands 
of acres along the banks of the Sacramento and San 
Joaquin Rivers, are the finest wheat lands of the State, 
and the most valuable, Lying low, they are indepen- 
dent of drought, and their natural fertility has been 
augmented by deposits brought down by overflows be- 
fore the levees were constructed. The Yalo basin on 
the Sacramento River, in time of harvest, is a sight be- 
yond deseription. The wide, level valley, stretching 
on both sides of the river, is a golden sea of vegetation. 
The great Glenn ranch of 60,000 acres, all in wheat, is 
situated here. The high lands, located above the 
influence of river floods, and dependent upon rainfall 
for moisture, extend in these valleys to where the foot- 
hills begin. They are of vast extent, and produce the 
finest, deepest and weightiest wheat grown in the 
world. They average, perhaps, six sacks, of 150 pounds 
each, per acre. 

After persistent cultivation the reclaimed and leveed 
lands show no signs of exhaustion. No fertilizers have 
ever been added to these fields other than the charred 
straw burned after each harvest. The high lands, 
some after fifty years of continuous planting to wheat, 
upon which no fertilizers have ever been spread, do 
show the effects of wear, though these lands are 
quickly restored to their old fertility by deep plowing 
and achange of crops. Alfalfa substituted for wheat 
for a few years, and then a change back to wheat, has 
shown as fine crops on these soils as were ever raised. 

These high lands are all capable of irrigation, In 
Merced County, where thousands of acres of wheat are 
planted under the superb irrigating system there 
established, crops never fail and are always of huge 
dimensions. 

The fortunes so rapidly acquired by the early wheat 
growers naturally influenced others to follow their 
example ; but the scarcity of laborers became a serious 
problem when the wheat area increased to hundreds 
of thousands of acres. Then it was that mechanical 
ingenuity supplied the means for plowing, cultivating, 
seeding, and barvesting the enormous wheat crops. 

To California mechanics is due the distinction of in- 
stituting steam for hand labor in manipulating cereals 
in the fields. Huge 50-horse power traction engines, 
of the *“ Best” type shown in our illustrations, with 
driving wheels 60 inches in diameter, and flanges 60 
inches in width, drawing over the fields sixteen 10-inch 
plows, four 6-foot harrows, and a press drill to match, 
plowing, harrowing, and seeding from 45 to 75 acres at 
one operation each day, explains why the vast crop of 
California, covering willions of acres, can be planted 
and cultivated in a country where the supply of labor 
is not great enough to plant a crop one-tenth part as 
large. In the harvest time, by the aid of one of those 
enormous harvesters, whose cutters are 26 feet wide, the 
wheat is at once headed, thrashed, cleaned, and 
sacked, ready for market, the machine in one day 
gathering the crop of seventy-five acres. 

To observe one of these enormous machines traveling 
over the uneven surface of these fields, crossing wide 
ditches, or crawling along the side hills, sarmounting 
every obstacle with the most perfect ease, and auto- 
matically gathering in the ripened grain, sacked ready 
for market, is a sight of the rarest description. 

These mechanical prodigies are adapted only for 
countries like California, with seasons of wet and dry, 
well defined, where cereals ripened by hot suns easily 
fall from the husks. For the moist lands of the great 
North these barvesters have not proved an entire 
success. 

Preparing the ground for the coming wheat crop in 
California differs little from the methods used in other 
countries, though ‘‘deep” plowing is not common. On 
the higher lands the furrow is never over 6 inches in 
depth, and rarely over 5 inches. Deeper- plowing is 
thought to dry out the land too fast and is avoided on 
that account. Summer fallowing is on the increase, 
and to allow absolute rest in alternate years is more 
and more encouraged. Five crops in ten years aggre- 
gate, it is found by experience, as much as yearly 
crops would do. In summer fallowing, plowing dur- 
ing the late spring rains is the custom. The land 
lies undisturbed, with the exception of running 
over a weeder during the season. On the first 
rain the cultivator is run over the ground, which is 
seeded at the same time, and then cultivatten is over. 
No further attention is required until the maturity of 
the crop. 

The marketing of California wheat bears no resem- 
blance to the methods of the great Northwest, Wheat 
in bulk is unmarketable. Shippers and exporters re- 
fuse to handleit. A cargo in bulk was once sent to Liv- 
erpool; the ship was never heard from. Since that 
time shipments in sacks only are permitted. Otherwise 
no insurance can be effected. 

San Francisco, Port Costa and Stockton are the great 
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tidewater markets for wheat. The latter city is the 
great manufacturing center of the coast, Its great 
flour mills turn out 8,000 barrels every day. It is at 
the head of navigation of the San Joaquin River sys- 
tem and an important station of two transcontinental 
roads, Its warehouses have a capacity for 120,000 tons. 
Its flour is known the world over. The flour mills of 
the State have a capacity of 20,000 barrels daily. San 
Francisco bas a warehouse capacity of 120,000 tons, un- 
der the control of its Produce Exchange. All foreign 
shipments are arranged at this port, and every question 
of values, insurance, or exchange adjudicated. The 
operations of the Produce Exchange are enormous in 
their volume, and it enjoys the unlimited confidence 
of merchants, foreign and at home. 

Port Costa, furty miles north of San Francisco, on 
the bay, has warehouse facilities for 290,000 tons, The 
great storehouses extend for miles along the water 
front, and at these docks ships from all over the world 
find the best facilities for prompt loading. This 
point is the head of deep water navigation on San 
Francisco Bay, and there have been seen forty vessels 
at the docks at one time, all waiting for cargoes for 
foreign countries. 

California wheat and flour find a market in Europe, 
Mexico, Central and South America, Australia, China, 
and Japan. The islands of the Pacific are taking in 
creased quantities. Siberia is becoming an active cus- 
tomer, and South Africa, until war interrupted, con- 
sumed large amounts. Flour as well as wheat is 
handled only in sacks. 

The future of California wheat is dependent upon 
price. Ata rate remunerative to the grower the quan- 
tity now raised could be greatly exceeded. With a 
plentiful supply of moisture, such as an intelligent 
conservation of the resources of streams now going to 
waste would assure, the wheat crop of the State could 
be quadrupled. 

The correspondent of the SCIENTIFIC AMERICAN is 
indebted to the Hon. W. B. Harrison, Mayor of Stock- 
ton, and Mr. J. W. Welch, Superintendent Stockton 
Milling Company, for valuable assistance in the pre- 
paration of the present article. 

— + o+ a - 
Formation of Selenide of Zine. 

At a recent meeting of the Académie des Sciences, 
M. Forizes-Diacon describes a series of experiments in 
which he obtains the selenide of zine in two different 
erystalline forms. By causing the vapors of selenium 
to react upon zine at a high temperatere, M. Mar- 
gottet obtained an amorphous selenide of zine which, 
when strongly heated in a current of hydrogen, gave 
rise to long needles, vellow by reflection and red by 
transparence ; these crystals derive from the eubical 
system. As sulphide of zine crystallizes, according to 
circumstances, in the hexagonal or the cubical system, 
the experimenter wisbed to prepare a hexagonal form 
of the selenide of zinc, which would thus show a sim- 
ilar dimorphism. By reacting upon chloride of zine in 
vapor with a mixture of nitrogen and hydrogen selen- 
ide, he obtained fine crystals, yellow by reflection and 
greenish by transparence; these took the form of 
long needles which carried laterally hexagonal prisins, 
acting strongly upon polarized light. The erystals cor- 
respond to the formula Zn Se, and belong, like the 
mineral wiirtzite, to the hexagonal series, The experi- 
menter also tried to prepare the selenide of zine at the 
temperature of the electric furnace by heating in a 
tube a mixture of seleniate of zinc and carbon. The 
walls of the tube were lined with amorphous selenide, 
which presents crystalline masses of an indistinct char- 
acter. The next experiment was made by heating pre- 
cipitated selenide of zine in a carbon crucible placed 
above the electric are for 10 minutes; after the opera 
tion, the crucible contained a melted mass, crystalline 
at the surface, showing parts of a gold-yellow color ; 
these crystals are not sufficiently distinct to determine 
their systew, but they have no action upon polarized 
light; their density, 5°42 at 15° C., is very near that of 
the crystals obtained by M. Margottet. By reducing 
seleniate of zinc by hydrogen in a porcelain tube ata 
white heat, clusters of selenide of zine are obtained in 
the form of long needles of a greenish color; these 
seem to be elongated rhomboids. The crystalline selen- 
ide of zine dissolves in fuming hydrochloric acid, 
giving off hydrogen selenide; gaseous hydrochloric 
acid is almost without action upon it, even at high 
Chlorine decomposes it by displacing 


temperatures, 
It burns in oxygen, giving a basic selen- 


the selenium. 
ite and selenious anhydride, which is sublimed. By 
asimilar method, the experimenter has obtained a 
selenide of cadinium in crystals of the hexagonal sys- 


tem. 
—_ — ore — 


THE Empire State Sugar Company, which is build- 
ing a large beet sugar plant at Lyons, N. Y., has 
ordered ten auto-trucks of five tons capacity, which 
are to be used to cart sugar beets from farms to the 
The company has 5,500 acres of land con- 
Three electric ompibuses have also been 


refinery. 
tracted for. 
ordered to run between Lyons and Sodus Point, on 
Lake Ontario, a summer resort, to compete with the 


steam railroad. 
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GOLD MINING IN GEORGIA. 
BY WILRER COlVIN, PROFESSOR IN THE NORTH GEORGIA AGRICULTURAL 
CUOLL2ZGE 

Sixty years ago the Dahlonega gold belt was a 
familiar name. From about 1835 to 1849, Dahlonega, 
Georgia, was the principal gold mining center of the 
United States. So great was the importance of this 
field that, in 1888, the government established at Dab- 
lonega the first branch United States mint. And trom 
1888 to the date of its closing in 
1861, because of the war, 1,381,784 
pieces of gold money, with total 
value of $6,115,569, were coined at 
this mint And this sum is less 
than one-half of the estimated out- 
put of the field during that period, 
a time when the methods of ex 
tracting the roid were very crude 
and wasteful. Probably froin 50 to 
YO per cent of the goid in the ore 
escaped over the old style mercury 
plates. White’sstatisties of Georgia 
published in 1849, declare that from 
1829 to 1849, twenty years, Lumpkin 
County, of which Dahlonega is the 
county seat, itself produced 20,000 
000 dwts. of gold. 

After the war the Federal govern 
ment gave the mint and grounds to 
the trustees of the North: Georgia 
Agricultural College The wmint 
building was used as a college for 
a number of years, until it was de 
stroyed by fire; but soon afterward, 
upon the same massive foundations 
was erect.d the present fine main 
building f this flourishing insti 
tution. Fifty years ago the interest and excitement 
over the discovery of the famous California gold fields 
oversh \dowed the Dablonega gold belt; and the war 
closed the mint and so changed things generally that 
the very existence of this belt passed out of general 
public attention. Moreover, the local financial and 
other conditions have not been favorable to a strong 
revival of the gold mining here until the present time. 

The earliest discoveries in this belt, in about 1829, 
were of free gold; and placer mining, the washing 
and panning of the disintegrated rock waste that had 
accumulated in the valleys and beds of streams, was 
the first stage of the gold mining. The next stage was 
washing down and crushing the oxidized and partly 
disintegrated auriferous rock, called saprolite,” 
washing the sand, thus formed, over mercury-covered 


plates and awalgamating and catching the gold 








Scientific American. 


To successfully unlock the royal metal from this 
secure embrace has long been the hope of those 
acquainted with the situation. No ordinary processes 
would doit. Science, machinery and plants expensive 
and complicated are needed to do this work. And 
just now this new era in gold mining here is beginning 
to dawn. Within eighteen months six great mining 
companies have; been organized in the immediate 
vicinity, with a total capital of $20,000,000, to bring 
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tion of the mill was begun in June, 1899, and it is 
expected that it will be substantially completed and 
formally started about June 20, 100. 

The plant is located on the banks of the Yahoola 
River, within the corporate limits of the city of 
Dahlonega, within a mile of the public square. Itis in 
the very midst of a perfect network of rich gold veins, 
the hills all around being largely composed of auriferous 
rock, the outcroppings of veins striking into the earth 
to unmeasured depths. It is proper 
to add that this company owns 
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into use the latest and best scientific means of extract- 
ing the gold in a large way. 

The gold is present in practically unlimited quanti- 
ties, in formations that have long been pronounced by 
eminent geologists and mineralogists to be ‘true fis- 
sure veins of injection.” ‘The ore is very rich. It is 
easy of access. Conditions of climate and seasons are 
almost ideal, being far enough south to avoid winter's 
blasts, and sufficiently elevated to temper summer's 
heat. All that is necessary to develop the precious 
metal in abundant quantities is wodern machinery 
and judicious management, 

The Dabionega Consolidated Gold Mining Company, 
the pioneer of these new mining companies, has made 
the most progress at this time im the work of erecting 
its plant and developing the gold. And as its mill is 
the largest east of the Rocky Mountains, and is one of 


about 7,000 acres of gold ore and 
fine magnetic iron ore land, all 
within five miles of Dahlonega. 
And all of the other mining com- 
panies have large holdings nearly or 
quite as rich in gold. 

This plant consists of a stamp and 
concentrating mill, 300 by 100 feet, 
and four stories high; a chlorin- 
ation plant, 128 by 128 feet and four 
stories high ; two shaft houses, each 
120 by 40 feet; a blacksmith and 
machine shop, 84 by 36 feet ; a car- 
penter shop and storehouse, 84 by 
36 feet. All these buildings are most 
substantially constructed and are 
covered, sides and roof, with No. 
24 corrugated iron plates. 

The stamp mill has 120 stamps, 
each of 850 pounds weight, arranged 
in batteries of ten each. The 
stamps fall a distance of about 9 
inches at the rate of 90 strokes per 
minute, and have capacity of crush- 
ing to powder 600 tons of ore per 
day, running day and night. The 
entire plant will be run both day and night. This 
will is also equipped with 48 Frue Vanner concentrat- 
ing machines. 

Adjacent to the will building is a great ore bin 
or pit, 300 by 60 by 22 feet, with a capacity of 27,000 
tons of ore. The ore is carried from the mines on 
tram cars propelled by electricity to this bin and 
automatically dumped. From the bin the ore passes 
to the large crusher, a No. 6 Gates. This reduces the 
ore to pieces about the size of hickory nuts. A No. 2 
Gates crusher adjacent to the larger one will reduce 
any lumps that fail to pass the screen. An endless 
bucket hoist carries the crushed ore up to the belt on 
the fourth floor that distributes it to the stamps on 
the third floor. By thew it is reduced toa pulp, water 
being admitted here. This pulp is washed over wer- 
cury-covered plates on the second floor, that amalga- 
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STAMP BATTERY WHERE THE ORE IS CRUSHED READY FOR THE AMALGAMATING BATTERY. 


set free. Some free gold also was canght in the sluice 
basins. 

But it was found that beyond about one hundred 
feet from the surface of the ground the gold-bearing 
rocks were so little oxidized that the gold could not 
be extracted in this manner. A large part of the 
gold is in quartz rock, but mixed with compounds of 
sulphur and iron, forming “ sulpharets,” in which the 
gold is protected from amalgamation with mercury, 





the largest in the United States, and as the plant as a 
whole has been pronounced by competent judges to 
be the peer in completeness and modern, up-to-date, 
scientific efficiency of any in the world, a description 
of it will be of special interest. Nothing that thought 
or money could supply has been spared to make it in 
every way complete for its purpose, 

This company was organized in November, 1898, and 
is composed principally of Ohio capitalists, The erec- 


REPAIRING 44-INCH WOODEN PIPE IN THE HAND DITCH. 


mate and catch the free gold. The remainder is car- 
ried by wooden conduits to the Frue Vanner concen- 
trating machines on the first floor. These each have a 
table 6 by 18 feet, formed of an endless belt of rubber 
with ‘‘ egg-shell” surface, that, as it slowly rotates, re- 
ceives a lateral motion of about 200 vibrations per 
minute. The gold concentrates thus extracted are 
thence sent to the chlorination plant for treatment. 
The remaining pulp or sand, after the gold has been 
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thus extracted, passes down to the basement, and 
through underground conduits is washed into the 
Yahoola River. 

The stamp millis ran by water power. The hand 
ditch conveys the water from the Yahoola River to a 
reservoir, on a bill near the mill, and under a head oi 
235 vertical feet, the water is admitted through a 44- 
inch wooden tube, at a pressure of about 100 pounds 
per square inch, upon the Pelton water wheels, each 
of 500 horse power and 
each capable of running 
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chlorination barrels, on the second floor. These are 
charged with ore, water, sulphuric acid, and calcium 
chloride. There are two of these barrels, each of five 
tons capacity. They are of steel, lined with 14-inch 
lead, cylindrical, 5 by 8 feet inside measurement, and 
are swung horizontally. When charged and sealed 
they are rotated at about six revolutions per minute 
for three to five hours. The solution is then washed out 
of the barrels, hose attachments being provided ; but 
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furnace, for which there is place, will be added to the 
chlorination plant, which will make it double through- 
out, and it will then serve both mills. This company’s 
first order for lumber for the construction of the new 
mill provided for 1,000,000 feet. 

The Crown Mountain Gold Mining Company has be- 
gun the erection of a 60-stamp mill, and will likely treat 
its concentrates by the cyanide of potassium process. 

The Dahlonega Gold Mining Company and the Chi- 

cago New South Gold 
Mining Company, both re- 





the mill. The water escap- 
ing through two nozzles 
of 2 and 24 inches dia 
meter at each wheel is 
forced against cups on the 
periphery of the wheels, 
and under full power uses 
about 2,900 cubic feet of 
water per minute. The 
smaller 40-horse power 
wheels operate the Frue 
Vanner concentrating tab- 
les. The drills in the mines 
are operated by a 200 horse 
power air compressor. Two 
dynamos are driven by the 
water power ; one for ope- 
rating electric lights for 
the will, mines, plant and 
premises; and a power 
dynamo for propelling the 
ore tram cars, as hereto- 





fore noted.” 

The hand ditch is itself a 
rewarkable piece of engi- 
neering skill. It brings 
water from a point in the 
Yahoola River about seven 
miles from Dahlonega. But 
on account of the many 
ridges around which it 
must travel, its course is 
very sinuous, and it is 
nearly 20 miles long. It 
was begun in 1859, but was not completed until 
after the war. Its construction cost over $300,000, 
and required the excavation of over 5,000,000 cubic 
feet of earth, and the blasting of thousands of tons 
of rock. The open part of the ditch is6 feet wide 
at the bottom ; 10 feet wide at the top ; vertical depth, 
4 feet. But in eight places it is carried across deep 
ravines through great inverted siphons, and across 
streams in iron tubes from 38 to 48 inches in dia- 
meter, and in spans from 200 to 3,840 feet in length. 
The total length of this tubing is 10,526 feet. Flowing 
at full capacity this ditch will discharge at the mill 
4,000 cubic feet of water per minute. 

From the stamp will the concentrate ore is carried 
on tram cars to the chlorination plant and dumped 
through a hopper into the roasting furnace. This is 
100 feet long and 14 feet wide, and about 9 feet high, 
and is on the ground floor. About two and one-half 
hours are re 
quired for the r - —______—__-- 
ore to traverse 
this; as it is 
slowly carried 
along it is con- 
stantly stirred 
by revolving 
robbles. This 
furnace is heat- 
ed by four 
fireboxes, using 
wood fuel. The 
iron flue cham- 
ber, 6 feet in 
diameter and 
90 feet long, 
leads toa chute 
of masonry 45 
feet long, and 
it to the brick 
stack, 66 feet 
high. The 
capacity of this 
furnace is 
twenty-five 
tons of concen- 
trates every 
twenty-four 
hours. This 
process expels 
the sulphur. 

Beneath this furnace, and of the same length and 
width, is the cooling hearth on which the roasted ore 
is slowly carried back, being stirred and cooled, to the 
hopper end. Here a screw conveyer moves the ore 
about 30 feet to the elevator that carries it to the 
storage bin on the fourth floor. From here it passes 
by gravity to the charge hopper and scales, on the 
third floor, where it is weighed for charging the 





GENERAL VIEW OF THE DAHLONEGA GOLD MINING PLANT. 


within the barrels are filters that retain most of the 
tailings. This filtrate solution containing the gold 
passes into settling tanks on the first floor, where it 
remains about twenty-four hours. It is then conveyed 
by a Montjose air pressure tank into the two precipi- 
tate tanks, each 8 feet cube, on the second floor, where 
jets of hydrogen sulphide from a generator are intro- 
duced under pressure at the bottom, and this gas pass- 
ing up through the solution precipitates the gold 
chloride. This precipitate is then by air pressure 
forced through the filter in the basement story. The 
gold chloride is here caught on the filter paper and 
canvas. It is then roasted, flauxed, smelted, and cast 
into bars—the precious metal. The entire process, for 
a given mass of ore, requires about 36 hours. 

The power for this plant is furnished by a 20 horse 
power electric motor using current from the stamp will 
dynamo. 





Span, 240 feet; width, 100 feet; weight, 1,200 tons. 
NEW ELEVATED RAILWAY DRAWBRIDGE, BOSTON. 


The Consolidated Gold Mining Company has now in 
its employ about 600 men, and in full operation it will 
regularly employ about this number. It has already 
mined and ready for the mill over 50,000 tons of 
gold ore. 

The Standard Gold Mining Company has begun the 
erection of another 120-stamp mill just across the river 
from the plant above described. Another roasting 


cently organized, expect to 
build large mills, begin- 
ning this summer, 

These are all near Dah- 
lonega. But in several of 
the adjoining counties 
there is great activity in 
gold, copper, and iron 
mining, and North Georgia 
bids fair to soon become 
relatively more prowinent 
as a mineral and gold min- 
ing center than it was two 
generations ago, 
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THE ELEVATED RAIL- 
WAY DRAWBRIDGE, 
BOSTON. 

The large drawbridge 
herewith illustrated forms 
an important link both ia 
the elevated railway and 
street car systems and in 
vehicle and pedestrian 
traffic across the Charles 
River, Boston. The ele- 
vated railway accomnio 
dates the through traflic 
from Dudley Street, Rox- 
bury, to Sullivan Square, 
Charlestown, a distance of 
about 44¢ miles. At the 
point of crossing, there is 
also concentrated a large 
amount of street railway traffic, in addition to a con 
siderable volume of surface travel, for which the new 
bridge will form the natural point of crossing. 

The total length of the bridge with its approaches 
is 1,920 feet, of which about 1,000 feet is built across 
the water. The fixed spans of the approaches, which 
are of plate-girder construction, are each 85 feet in 
length, while the draw-span has a total length over all 
of 240 feet. The total width of the bridge is 100 feet, 
the space being occupied by two 10-foot sidewalks, two 
29-foot roadways, and a space at the center 22 feet 
wide for the accommodation of the street railways. 
The draw-span, which weighs 1,200 tons, has several 
features of interest, among which may be mentioned 
the fact that it consists of four parallel trusses, this 
being, we believe, the only instance in which this num 
ber has been used in a bridge of this kind. It rotates 
on a circular track which is 54 feet in diaweter. The 
load is carried 
upon FeVent' 
solid, cast steei 
wheels, which 
are 26 inches in 
diameter. The 
motive power 
and machinery 
for operating 
the draw are 
located ina 
room beneath 
the floor of the 
bridge and in 
the center of 
the turntable. 
The draw is 
opened and 
closed by 
means of two 
28 horse power 
railway mo 
tors. They are 
placed outside 
the power 
house, one on 
each side of the 
turntable, with 
which they ar: 
connected by 
the usnal shaft 
ing and gears. 

The draw-span is provided with eight hydraulic 
jacks, four at each end, which are utilized to lift the 
ends of the draw when it is closed. The rams are lo- 
eated vertically beneath the end posts of the trusses, 
those beneath the two outer trusses having a capacity 
of 100 tons each, and those beneath the two inner 
trusses having a capacity of 200 tons each. When the 
iraw is closed, the ends are raised 34¢ inches, and a 
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series of steel wedges which serve to hold the draw in 
position are thrown into place by means of a lever. 

4 novel feature of this bridge is the fact that 
over a portion of its width it is double-decked, the 
upper deck being of the sawe height as and forming a 

ntinuation of the elevated railway above referred 
to. The elevated structure is 1844 feet above the sur 
face of the roadway, there being a clearance of about 
i4 feet from the surface of the roadway to the under 
side of the plate girders The plate girder spans 

] ‘ 


of the tixed porti mm of the Dridge are, as we have 


said, each 85 feet in length, while the span of the ele- 
vated structure girders is just one-half as great, the 


columns which carry them being located alternately 
upon the masonry piers and at the center of the 85 
foot plate girders below 

As it takes about ten minutes to open and close the 
draw, an arrangement has been made by which a 


switchman at the end of eac approach to the bridge 


will be notified by an elect: signal whenever the 
draw is to be opened. This will enable him to switeh 
the surface cars on to the other tracks, which will earry 
them across the river by means of a bridge located a 
short distance up ther 

The grad f the approaches to the bridge is no- 
where greater than three per cent. The structure is 
brillia v lighted tl ig it, and thus far it has not 
only proved itseil to be a thorough success in opera 
tion, but it forms one of the wost sightly and attract 
ive eng! ering featu ot ie \ 


-+ere 


Scientific American. 


ber, its extent increasing from day to day. It arrived 
at a maximurn (0°002235 of the sun’s visible surface) on 
the 10th of September, and then commenced to de- 
crease, It was still of considerable size at its third ap- 
pearance on the 80th of September, but afterward 
diminished rapidly, and on its fourth return, the 28th 
, The third 
rewarkable group of the year appeared on the 28th of 
October, but was visible during a single passage only. 


of October, only a few small spots remained. 


The principal characteristics of the year 1898 have been 
the return of spots at a high latitude, 105°, compared 
with 8° in 1897. The number of days upon which no 
spots were seen has considerably increased, this being 
{8 in 1898, 32 in 1897 and 8 in 1896. The year 1898 re- 
sewbles greatly the year 1896 by the mean daily surface 
of spots, their mean distance from the equator and the 
number of days without spots. If the diminution fol- 
lows the course of the last cycle, the next minimum 
will arrive at the beginning of 1901. 
— . ><" ° 

AN AIR-DIRECTING DEVICE FOR ELECTRIC FANS. 

A device by means of which the blast of air dis- 
charged from an electric fan can be thrown in any 
direction is the subject of an invention which has been 
patented by Edgar Tripp, of Port of Spain, Trinidad. 

Rigidly connected with the casing of the fan is a cir- 
cular carrier mounted directly in front of the fan- 
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blades. Theecarrier is provided with segmental slats, 
through which project the studs of aring. The ring, 
therefore, can rotate to a certain extent with respect to 
the carrier. In the inner portion of the ring a series of 
slats are hinged on parallel axes, each slat being pivoted 
to an operating-bar fitted to slide in guides, In order 
to secure the slats in any position after adjustment, the 
axes of the central slat is extended and provided with 
a clamping nut. 

The device is simply enough operated. According to 
the angle at which the slats are adjusted, the current 
of air produced by the fan is discharged horizontally, 
as usual, or deflected upwardly or downwardly. By 
rotating the ring in the carrier, the axes of the slats 
are inclined so that the air is deflected to the right or 
to the left, as well as upwardly or downwardly. When 
the ring is turned so that the slats are in a vertical po- 
sition, the deflection of the air is wholly lateral. By 
the use of the device there is no necessity for changing 
the position of the fan, since the air can be deflected at 
any angle desired. 

a a 

ABBE MAREUX has discovered by means of the great 
telescope at the Paris Exposition a remarkable solar 
spot which is part of an extended group, having a di- 
ameter of 25,000 miles. This information was cabled 
over to The New York Sun. 

Se 0 
The Current Supplement, 

The current SUPPLEMENT, No. 1279, is commenced 

by an article entitled *‘ China and the Chinese,” giving 














Observations of the Sun’s Spots, : 3 
\ ' blished 1 Ml detailed references and a plan of Peking. ‘The 
A memoir has been recently publishe oy Mr. atin . 5 s es , 
' , " , . oath! Eclipse of the Sun in Spain ” is also illustrated. ‘The 
Christie, Royal Astre er of England, in the monthly . a. . 
; - ' ae ‘ : Th yrs Gutenberg Celebration” is accompanied by several 
recor ft tov Astronomical Society. le me : ; j 
“ , ies ee | . ™ interesting reproductions of old prints and types and 
I r treats of e wean surface and latitude of the su . . ‘ ; : 
: phorces ‘ 200 2 . the article is particularly timely, owing to the celebra- 
. s Ww h have peared during the vear 188, these : : ‘ : 
; o fe aes - Aeearee tion which oceurs this month. ‘The Rolling Plat- 
imaVving een deduced trom a series of yhotographis “ a> . ' ‘ 
o “ form of the Exposition of 1900” describes its opera- 
ikKen at the Uvservatory of Grreenwicd, at Venra 1D , . , bs Fleck , . 
' ar tions in detail. United States Mineral and Metal 
India, and at Mauritius Island The year 1898 has > . 3 : 
’ Production” is accompanied by valuable tables. 
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My raft , 


t with the carbid 


LAMP 
has devised a simple, economic, | notches, A sliding loop or ring is fitted over the top bar 


The oppositely any desired height. 


e to balance the bell and can be 


top-bar a handle-bar is pivoted, having ¢ 


Anruur L. Taper, Coro- | tending thereover and provided in its 


' 
is for feeding inflammable vapor and lever-arm, and engages the notch 


» a burner. He has succeeded in supplying a steady | blade, by reason of this construction, 
It will be observed that the use of threaded 


rizing-chamber and in insuring the | tightened 


he vapor in the chamber by means of tension-rods is avoided, 


BUCKSAW.—Hvena Henry, Ennis, Tex. This buck- 
the pressure on the gas within the | saw comprises a frame having top and end bars. To the 





Marine Iron Works. Chicago. Catalogue free. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 


» lever-arm ex- 
upper side with 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


xcs. The saw- 
can be easily 
Machinery designed and constructed. Gear cutting. 

The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bndgeton. N.J., U.S.A. Full 




















a | drafts sir rather than by the direct application of ANCHOR. —Avevusrt 8. Pererson, Battle Lake, Minn. 
| heat an . , . “ar line of Presses, Dies, and other Sheet Metal Machinery. 
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Gas Apparatus. 


ACETYLENE GENERATOR nt 





ma, Penn. The apparatus comprises a gasometer and | Jutsza K. McDanrex, 312 A Street, Washington, N. E., 
amber of generators Jesigned to contain water and car- | D The invention is an attachment to the Elliott and 
1 Water-receptacles communicate with the genera- | Hatch book type-writers which have a hinged platen, ver- 


« and are located at opposite sides of the gasometer. | tically adjustable at ite free end. The invention pro- 


| city. The designer has provided a neat pin for a girl's 
| high school, the letters G. H. 8. being tastefully com- 
bined in a monogram. 

Norr.—Copies of any of these patente can be furn- 
ished by Mann & Co. for ten centa each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


and the bar shortens. You will find ‘this discussed in 
Thompson's “Elementary Electricity price $1.40,a 
book which should be in your school ‘fbrary, in Section 
1%. Perhaps your physics class can devise and con- 
etract an apparatus for showing thie elongation. It has 
been done. If you can make such a device, have a pho- 
tograph of it taken, and send us a copy of it, 
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Elevator shafts, safety guard oe. E L. Masters . 
00D or METAL (é Em broidering i hine, W. N. 
7 Engine. See w ~—* pL og =. engine. 
Workers Rag engine. Rotary engine. Traction en- 
gine. 
we Engine, D. J. Filkins 


Without Steam Power should Hi. Champ... 


use our Foot and Hand Power 
Machinery. Send for Catalogues 


A—Wood. working Machinery, 
B-—Lathes. ete. 

SENECA FALLS MPG. CO. 

695 Water St., Seneca Falls, N.Y. 


a NGINE& Foo, TOOLS ane SUPPLIES. 
ATHEs. BASTIAN LAT Ncin 


Engine regulator, pumping, J 
Envelop, W. G. Chapin 

| Hnvelop, mailing, A. Andren 
Evaporating apparatus, J. ¢ 
Excavator, L. P. Lambing 
Exercising apparatus, H. Hotz.. 
Exhibitor, merchandise, A. T. Peffer 
Explosive engine, Cascaden & Menges 
Eyeglass, watchmaker’s, W. Gibson... 
Fan, hand, J. A. Bonfiglio 
Fan, rotary hand, Bontiglio & Bourguin... 
Feed water heater, H. Sims . 
Feeder and band cutter, self, 
Felly expander, 8. Griffin 
Fence, wire, K. L. F. Strathy 


Fleming 





J. Namur 





Acid, apparatus for making sulfuric, N. P. Pratt, 
(52.687 to 

Advertising apparatus, Reardon & Potte rton.... 

Advertising pouch or pocket, G. Henckel . 

Air cleansing and cooling device, J. MeCreery.. 

Air generator, liquid, C. E. Tripler 

Alr, storage and shipping device fur meee, A. J. 

Chase. 


Alarm system, C. Coleman 
Alloy, EK. C. Guild . 
Anvil, vise, drill, ete., combined. J. 
Auger, earth, J. R. Fischer 
Auscultator, W. B. Outten : 
Automaton, smoking, J. G. Hicks 
Automobile vehicle, J. Donovan.. 
Awning, C. H. Hansen.... 
Axle lubricator, automatic car, P." 
Baling press, C. L. Bessonette.... 
Baling press, Brown & Gehrt.. 
Barrel carrier, M. H. Cartiand 
Barrel, knockdown, E. Walton 
Basket for bicycles, lanch, H 
Bath. See Electromedica! bath 
Baths, jet device for shower, M. Hahn 
ttery. See Secondary battery. Thermo elec- 
trie battery. 
Battery com poand, H. Blumenberg, Jr............ 
Bean cleaner, C. W. Thomas et al 
Bod, folding, M. Samuels . 
Bed, mantel, C. L. Gamer. 
Bell ringing device, J. Shourek. 
Bicycle brake, A. N. Sharpes 
Bicycle driving gear, J. Harrison. 
Bicycle gear, N. W. Boyd. 
Bicycle mud guard, E. Kk. Hoogs.. 
Bin. See Dust bin. 
Binder, loose leaf, F. X. Mudd 
Binder, temporary, H. Wittman 
Bird trap, RK. T. Gave 
Board, See Composite board. 
Boat, life, A. F. Didot 
Robbin holder and thread catcher, J. 
Boiler. See Steam boiler. 
Boiler furnace, A Hymas 
Boiler scraper, J. G. Roberts 
Bolt. See Door bolt. Spiit bolt 
Boot or shoe fiy holder, C. N. Leonard ° 
Boots or shoes, machine for indic ating thickness 
otf stock for, F. B. Manroe. ° 
Bosh plate, Kerr & Brown. 


Weathers. 


. Langdon 


A. MeKnight.. 


Roney 


Bottle, non-refillable, L. Bal ; e240 or | r 
Bottles or similar articles. closure for, J. A. . PHYSICAL AND SCHOOL APPARATUS... Globe for | indicating trade routes, ete., E. Voh- 
Pearce , : 652,568 J . eee 
RD ee ek ee INDUCTION | Glov e fastener. M. E. Kuhn aes -. : 

water, B. Schutse..... ‘ : 652,335 ; wre. means for heating bigh voltage, A. J. 
Box. See Knockdown box. . la fe et 
Box making machine, J. H. Greenstreet 652,357 COl LS for experi- | Gong mec hanical, GA. liarr 
Brake. See Bicycle brake. Electromagnetic in X 4 | ee. ee Handy 
y . e | ata Me ua. D. 
Bre LB Van Bickle 652 496 | asa @ —s Grass or corn cutting book, R. D. Barle.. 
Broom, 8. C. Lay : | other electrical work. Gun, folding, J. T. Baird 
Brush for doors, fly. C. H. & A. R. Anderson | seeeet. eee ao eee 
Buc kle, G. Schneider. Catalogue Free. oe ome bn att: J]. Dot bs 
e ac ie . e oObDs 


Bulkhead door. ship’s, J. A. “Kessler 

Bulkhead doors, device for electrically 
ing, Thomas & Richmond... 

Burner. See Gas burner. Vapor burner. 

Button drilling machine, H. Chalmers 

Button making machinery, R. H. Beck 

Camera, magazine, R. C. Recker... 

Can cover coating machine, A. Kres 

Can feeding and spacing device, Keliington &. 


operat 


unn 
C ‘an topping ‘and wiping mac hine. c K Ayars mm Feed water heater. Lamp beater. ocomo- 
Cane feeding device, J. BE. Taliet € tive air heater 


Canning basket and pan, W. B. Messer 

Capo tasto, T. M. Pletcher... sonne 

Capping machine, continuous, ¥ w. “Smith. 

Car closet, railway, A. P. Dodge peseecens 

Car coupling, T. B. Hunt 

Car coupling, T. A. Sauvage... 

Car. cenway stock, H. C. Carson... 

Car seat, W. M. Nore ross 

Car, vestibule, King & Jones auien 

Cars. means for dumping contents of, G. H. 
Hulett.... 2 

Cars, subterranean current distribution ‘for elec- 
tric street, E. Von Mairhofen..... 

Carbonators, discharging mechanism for meas 
uring tanks for, Burr & Atkinson... ....... 

Carbureter, J. Pender...... 

Carrier. See Barrel carrier 

Caster, furniture, G. D. Clark oe 

Centrifugal machine, W. H. Gook . 

Centrifugal goqerater. E. W. Beach 

g aa. See Chil a. a high chair. 
air, J. P. Me ; 

¢ pid’ 8 high chain > F. Chase 

Churn, L. W. Driskell... 

Cigarette pore. e838, apparatus for r making and 
inserting, 

Cleaner. See nc loaner. 

Closet. See Car closet. 

Clateh, A. BE. Robinson........ Sanneneee 

Coffee mill, C. Morgan.......... weerseercee 

Coffee pot, Wallingford & C i dettiabein 

Coin controlled apearetus, H. Casier... 

Collar, horse, F Brooke.. 7 

“-. . “Moore . 


Collar supporter. apparel shirt, 
Composite board, E. P. White.. 
Concrete construction, E. L. Ransome 
Consecutive view apparatus, H. Casler 

Cooter. + Water cooler. 

Copy holder. W. R. Minert.. 

Copying machine, A. Wenzel.. 

Cotton press, W. T. Calton. ... 
Cotes presses, compression beit for, “M. Swen- 


Couch: ‘lid Taising mechanism, box, J. T. Seng (re- 
Le eee 
Coupling. See Car ‘coupling. Pipe coupling. ‘Ve- 
hicle coupling. 
Crank and lever, J. H. Wilson.. 


Crank pins, device for truing up. i. Culver... _.. 652 


ee replanting attachment, R. Sheden- 

e ° 

Cut-off for molasses jaws. “ete., V. B. Nuckois 

Cutter head, 8. J. Shim . 

Dental ap PPoaatah L. C. ‘Shar 

a % x ountain spittoons fan attachment for, 
Mayer....... ' 





























Fender. See Wheel mud fender 
Fertilizers, etc., apparatus for mixing, 


| @ Turret Lathes, Plan- 
Foot and Power — Barret Lathen: Pa 


5 > 
eat | SHEPARD LATHE (O., 13) W. 24'St., Cincinnati, O ciaceo 
ee Fiber machine, 8. B. Allison 
Fibrous materials, apparatus for cleaning, comb- 


> 
BAR N ES ing. and assorting, W. 8. Archer 
NEW FRICTION DISK DRILL | fi!er si." 
Filter mechs ay Er W. Wagner.. 


FOR LIGHT WORK. punee, ol, C Lefebvre 
. iter press, >, Bow 
Hae These Great Advantages: a te ae ‘ Stut. 
The speed nstantiy changed from 6 to 


« K. M. Christ 
stopping an be graduated | Fire escz ape, F. M. Lepore. 


(reissue). 





Filter press, 
ean be 1600 without | Fire escape, 


r shift 





ng belts. Power applhed « 


to drive, with equal safety, the smallest or largest drills | pire »proot building construc ti nh, ¥ L.. Douglas. 
within its range—a wonderful economy in time and grat] pPigh plate, W. H. Connell 
saving irill breakage tH Send tor catalogue. Floor, concrete, KE. L. Ransome. 





Folding table, 8. V. Merriman 

Forceps, artery, Stohimann & Pfarre 

Truby & Foxworth 

Furnace. See Boiler furnace. Electric 
Hot air furnace. Ore roasting furnace. 

P. Shafer 

detonator crimper, 


BARNES ©9@., 


Reckford, Til. | 
| Fumigator 


w. F. & JNO. 
1999 Kuby Street, . . 


The Coburn Patent Trolley Track ; 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 


| Furnace door. J 
Fuse waterproof 
| liamson 
Gage. See Machinist's gage. 
Weather boarding gage 
Gage, P. J. Darlington 


A. 8. Wil 


THE LINE OF SHELVES. Game, B. 0. Griswold . 
a - ms Garbage cremating oe varatua, G. Dauryee 
63” Send for Book. Garment fastener, K. Steel 
‘ Garment stretcher, Ki. Ww. Brooks 
The Coburn Trolley Track Mfg. Co Garment supporter, A. W. Kear et al 
MASS. Gas burner, I. B. Taylor 





HOLYOKE, . 
Gas burner, electric hand lighting. G. J. Gal- 


braith 







- | . eee 
12-inch Pipe cut off and | Gas burners, pressure cut-off for, W. James 
H | Gas engine, J. H. Atterbury 
Threaded with ease by one Gas engine, W. W. Gerber 
Gas engine, C. A. Miller 
man and a Gas engine, Pickles & Perkins U 
FOR BES Gas generating apparatus, acetylene, Bean & 
Ringwood.. > 652,239 
Gas generating apparatus, acetylene, J. W 
PATENT DIE STOCK. | si: saa ‘ 
| Gas generator, acetylene, L. Partl.. i502. 
Smaller sizes pospesstonatety Gas generator, ace: viene, J. Koss i 
652.368 easy. Send for Catalogue Gas generator, acetylene, J. W. Tinsley 52, 
" TH CURTIS & Ct HH a co... | Gas producer feed device, V. EK. Bawards 652,608 
6 Garden y Rtg Bridgepert, C onn. | Gear, reversing and speed changing, Gourgoulir 
& Croizier 662,541 


= | Gonaruter See Air generator Gas generator. 






E. |S. RITCHIE & SONS, ery Mass Handle. See Sad iron handle 
Harness, W. 0. Canouts 
The New YANKEE DRILL GRINDER) ss « F. ©. Grittetn 
Sclentifically Correct. Harvester, corn, O. P. 
More of these ma | Hat holder, F. J. Shea 
the leading plants of Headlights, automatic 
Moser 
Heater. See 






reflector for, 


Brooder heater. Electric 





Heel compressing machine, F. F. Kaymond, 2d. 
le 


gs. This i is the Hitehing post, B. F. Tilley 

requiring but one soot inary adjustment Hoe handling device, J. H. Williams 
te us Now for full data, Ww TL wAkrn “a Hoisting apparatus, J. H. Baer 

Wek ULLER 


MoRM AN (C@.,, Successors to 
, Grand Rapids, “Mick. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the Indispensable to Law- 


Hoisting machine, W. Paschal! 

Hook. See Grass or corn cutting hook 
hook 

Horseshoe, W. D. Young 

Horseshoe nail forging 
ford 

Hose, F.C. 


Mre. Co. 





machine, C. 








Smith.. 





| Indicator. 
A USEFUL ATTACHMENT ing rd. Huber. 

a uber 
One of the most useful appliances in connection with 
662.623 | our 8-inch Precision Lathe is the Traverse Mil- 
ler and Grinder whicn mills and 
rinds work the entire length of | 


Injector 
Insole, F. L. Alle 






munds 


Jack. See Lifting jack. Track jack. 


athe. It is invaluable for such | Jar heating device. fruit. M. Crossman...... 
work as fluting,channeling, groov- | Jewelry fastening, C. T. Crossman, . 
ing, keyway cutting, ete. Easy of | Joint. See Kail — Railway rail nung 
adjustment to any angle. The! Journal box and lid, D. Murray ‘ 


Keyhole gua: P Rs yhens. 
Knockdown box J. K. Thomas.. 
Lamp, E. F. Smith 

| Lamp and fixture, electric, / 


’ finest and most accurate of work 
can be done with this attachment — none better possible. 
For pone =f ta! yeamers, broaches, counter bores, etc., 


it is u A. J. Warts. 


and for use in_the Pzpmipaction of Ores, | Lamp circuit switch. E. 1. Dudds 





52.447 Metals, Woels, Fibre, etc. Lamp circuits. automatic heater operating de- 
ueen Acme No. 6 P'2 J2culer ane vice for, H otter 
11.834 in. objective giv- | 1 amp, electric, 8. B. Apostoloff 
i power of about 100. diameters, 1 set of | } amp for electric lights, incandescent, J. F. 
J a repared siides of insect paris and other Sanders 
interesting specimens, all in case, $16.00 | I amp formaldehyde, R. P. Kubn.... pes 
2 Ask your sat Optician for it. r P z oie “rc NM 
Lamp heater cut-out device, electric, Nernst 
QUEEN & CO., Inc. | & Potter 1 6 
Optical and Scientific Instrument Works, Lamp heater cut-out device, electric, H. N. Pot- 
1 shee ant St., Phila., Pa. ter 


Lamp heater, electric glower. H. N. Potter 

Lamp heaters, controlling system for electric, H. 
N. Potter ‘ 

Lamp igniting or lighting syatem, electric, A. J. 


Write for Circular. 5 h Ave., New York. 


A ROOF THAT IS WEATHERPROOF. 









A. Mus- 
2 


turnace. 


Watch wheel gage. 


Terrell & 


( 
W. Wood. 


t 
Insulated a ot conductor or cable, H. Ed- 


FANEUIL ‘WATCH TOOL CO., Brighton, Boston, Mass. | Lamp chimney, R. Marsh.. 
| Lamp cireutt breaker, glower, A. J. Wurts 
| Lamp circuit cut-out, electric, KE. 1. Dodds 
@ New Microscope for Nature Study Lamp circuit knife switch. electric, E. 1. Dodds 
Lamp circuit snap switch, electric, FE. l. Dodds... 


2.815 | 
152,326 






G02 ,0%¢ 





2) 670 
: 652 al 





rr 
632. ous 


» MANSHIP and FINISH. 











652 








Harness attaching and detaching device, W. G. 





heater. 





Snap 


f 
€ 
t 


urpose 4 < 
| yers, Editors, Students, Bankers, I[nsur- . »| Hot air furnace. |. ). Smead ry 
652,544 | ance Companies and business men gen- | Hot alr register C.K, & A. KR. Wolf 652,575, € 
|} erally. Hook marker and paper clip. © | nee — wheel, 1. Allaman 
2 | Does not mutilate the paper. Can be ,| Hydraulic motor, E. F. Cassel 
| used repeatedly. In boxes of 100for2ic. 7 | Iee cream freezer, J. B. Schafer 
lo be had of all booksellers, stationers FF ice creeper, G. W. Rush. . 
25 | and notion dealers, or by mail on receipt | Ice planing machine, J.T. Hourthan 
of price. & Sample card, by mail, free. Man- . Ice receptacie, A. Major +. . 
ufactured by Coensel’dated Safety . | Index for mechanical account apparatus, A. W. 
Pin Co., Box 12 Bloomfield, \. J. | pat tterkom 7 
See Mail box time indicator. Wind 


652,671 











Devries crane, T. 8. Mossman... . v an es 
Derricks, automatic counterbalancing mechan- Strong, by MR satisfactory in every Lamp igniting system, electric, A. J. Wurta 
mT fe ons Warren's Natural Asphalt Stone Surface Ready Roofing. | Lamp. incandescent hydrocarbon, Yorty & 

attachment. se. e "urdy. De oon: 9 
Diaphragm and Lt, combined, J. Har- Has ? inch made by a. ae — + Lamp lens attachment, J. C. Molloy 

A ons a lapedge. process. MP oon a fost, Lamplighter, J. W. Phouts 
Dis nfectant, F. C. Cartier. -. peat ae square feet. | | amp, multiple glower, M. W. Hanks 
Disintegrating machine, G. F. Miller... as OO guy pe n edge OD | Tamp. multiple giower. A. J. Wurts 
Displaying samples of wall paper. apparatus for, _ Bey ae OT Lamps, qatoumnt i¢ push button switch for elec se sas 
Olsen...... 652.684 ‘ > - tric, BE. |. Dodds 652,599 

Dolls ond more particularly doils’ heads. manu- opelying Particu oe Lamps, cluster fixture for incandescent, J. F. = 

actaring unbreakabie, Verdier & Gutmacher 652.497 Faries 652.255 
Door bolt, double, P. Lauer..... wh _ 2279 | Warren Chemical & Mfg. Co., 85 Fulton St., New York. | pamps. giower terminal for electric incandes- 
Door retainer, F. T. Field.. ae 606 cent. M. W. Hank ; 652,009 
Door stop, KE. O. Blackwell.............. If You Want the Best Lathe and Drill | Lamps. heater tube support for electric, A. J. 
Drain trap, floor. H. D. “Dickinson... osunels Vurts et al 652,705 
Drier. See Sand drier. GHUG KS Lamps, removable p:rt for glower, Warts & 
Drill head, J. F. Barker................... .. | Han : 
Drum, heating, C. H. Eveland.... BUY | Last, O Heath 
Dram, beating, KR. L. Hollingsworth. WESTCOTT'S Lathe attachment, wood turning, F. P. Grode 
Dust bin or like refuse container, C. Radoiph.... 652.331 Strongest | Lathe thread cutting attac pment. E. Rivett. 
Dye and versal same, blue trisazo, Senior & Grip, Great- Life saving apparatus, 

Lagutt. oS 652.454 eat Capacity Life saving net, G. Scheel 
Dyeing, etc., - apparatus for. A. Marr.. 62.45 and Durabil- Lifting jack, J. Callegari oo wesveccvosoccces 





«8. means for packing, A. igeus et 
Electric circuit, ¢. C. Gould 
Electric circuit switch, E. |. 
Electric furnace, H. N. Potter 
Electric heater, E. Bennett................°"" 7" 
ae heater and supporting material there- 
BM. POtter.........00... 

> a 


lighting apparatus, 
Electric lighting apparatus, C. A. Ter 
mours lighting, system of dietributson for. A. 


H. 
Klectric Hanks. 


652,607. 


tl ictetind tat ian viittatevaxs 
iectromagneiic brake, E. M. Herr.. 
pemromegien! be = ath, J. J. 











Lifting jack, W. K. Paimer.,... 
Loading or unloading apparatus, G 
| Loading or unloading apparatas, bucket 
H. Hulett.. 
Lock, See Master key lock. 
| Locomotive air heater, H. H. Huff 
loom shed forming mechanism, C. A 
Looms, positive shuttle motion for, W. ! 
burst. 
Lubricating compound, T. W. Kirkpatrick 
Labricator. See Axie lubricator 
Lubricator, A. Erbor 
Lubricator, J. Power. ¥ 
Machinist's gage. J. P. Pratt 
| Magneto generators, combined gear muffier and 
shunt for, J. G. Nolen. 
Mail bag pRectanens | and Covers apparatas, 
J. H. Bates 


H. Hulett.. 
for, G. 


52.47 | ity, Cheap and Accurate. 

sa, || Westcott Chuck Co., Oneida, N. Y., U.S. A. 
| Ask for catalogue in English, French, Spanish or German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 





Littlefield. 
White- 


DEFIANCE MACHINE WORKS 


FIANCE OHIO U.S.A 


652.5 





652, 434 





652.485 





Deane 








A 
652,249 








pyr 
= WHY have 50 per cent. of 


700 Ceoves STREET, 




















Powertal, Responsive, 
Durable and Efficient. 


“The Reeves” s 
Variable Speed 
Countershaft 


for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for al) kinds of tron 
working Machinery, tron Lathes, 
Planers, Boring Milis, shapers, ete.; 
Cement Machinery, Experimenta! 
Machinery—in fact all kinds of ma- 
chinery requiring a change of speed 
With it a large increase and a better 
grade of work can be produced 

t Send for handsomely iWustrated 
catalogue * 


REEVES PULLEY CO.. 
COLUMBUS, IND,, U, S.A 








SWEET'S SEPARATORS 


sold the last three years been on 
DUPLICATE orders? 


They do the BUSINESS 
and are right in WORK- 


For Steam and Oil. All styles. 
tor list of users, Reports of Tests 
DIRECT SEPARATOR CO. 
SYRACUSE, 


send 


N.Y. 
ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smmalier sizes of pipe, iron or 
brass, also bolts. Has two speeds 
one tor pipe \ to 1 inch: the 
other for Pipe i'g to 2 inches, 
inclusive ses the regular 
Armatrong adjustale dies. Oth 
er attractive features, Send for 
particulars. The Armatreng 
Mfe. Co., 188 Centre street, 
New York Bridgeport. Conon 


“New Standard ” Ory Battery 


Absolutely Highest Standard in the World 
for Auto-Gasoline, Telephone, Electro-Medi- 
cal and Bell Work. for 8) 0) cash with order, 
will send Il dos. No. 2, or 44 doz. Special Auto- 
mobile Cell anywhere, f.0 b. New York. 
@” Send stamp for New Catalogue. 
WM. ROCHE, Inventor and Sole Manuf’r, 
42 Vesey Street, New York City. 


?8u USE GRINDSTONES P 


if s© we can suppiy you, Al! swes 
mounte d and unmounted, aiways 











ept in: Reraemoer, we make a 
a jaltyof selecting stones for all spe- 
urposes. £8” Ask for catalogue 


The CLEVELAND STONE CO, 
— 2d Floor, Wilshire, Cleveland, 0. 


KROMSKOP 


Color Photography 


Nature's Reflex! * 1t seems almost a miracle!" 
“ To the already long list of marvelous devices which 
will come into common every-cay vse must be added 
this last and most pleasing gift of science 
K romskop's romograms and K romskop’s 
Cameras, now ready [? Send stamp for booklet. 
IVES KROMSKOP COMPANY, Incorporated, 


1324 Chestnut _Street, Philadelphia, 


Keep Your Horse Healthy 
See that his stable is fitted with 
LOG:N’S PATENT STALL DRAIN 
which curries off all filth and bad odors 
Saves its cost in one year Prolongs 
the animal's life and adds to its useful- —% 


ness. {2 Booklet Free. 
Legan Sanitary Horse Stall © ompany, Eons} 
1682 Broadway, New Vo —— 





Min, J) Fi CARDS, etc. 
$5 PRESS & Sireaiar, or Small Newspaper Press 

S. Typesetting easy. Money 
maker or saver. sepa stamp for catalogue, presses, ty pe, 
paper, etc. THE PRESS CO., Meriden, Conn. 








AT LAST! "uses uaures 





CHEAPEST AND BEST LIGHT. 
We also want Agents for our Table Lamps, 
Carriage and Bicycle Lights, Fan Motors 
with Batteries, Cap Lights, Necktie Lights 


v 
BA in and everything electrical. Largest makers 
Ta t in the world and we undersell all. Agents 
wanted. Send for new Catalogue, just out 








sscommere} OHIO ELECTRIC WORKS, Cleveland, Ohio. 








VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. |. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS [5 TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUS- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 
IF YOU WANT 





rHANG 
SPROUT, WALDRON & CO. 
(+) MUNCY. Pa 








\4 


Scientific American, JULY 7, 1900. 























A Way to Change 
Your Work 


Prepare for a better positicn without neglecting 
your present work. Our studerita advance 
in salary end position e studying 
150,000 students and graduates 


TAUGHT BY MAIL 
Mechcateal or Architectural 
Draughting; Electrical, Jn 
Pry Steam or 
Cli ngineeriang: ~~. : 
Iki Bur CESS 

° _ ~~» a. 
® wre 

Fetabiished 1991 Coptint ‘ ih 
8) 500,000, Wrive for ars. \ 

Wy a 


The Enternations! , FS j 
Correspondence Schools, ’ S | 
Is 


















Bex ¥42 Scranton, Pa. ‘ 


ECKHARD GASOLINE 
Marine Engines): 


2 HH. P., $150 
1 - 250 
s = 450 i. 
Costs @ cents per day per Horse | 
Power to run, 











Simplest tn construction and 
easiest to operate 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 
The Olds Gasoline Engine 





is a simple, we a ade and very 

economical pow t has no 

oan pl ic ations to 

i p. stat nary 

Smal! sizes self con 

tained, #4, 8, and I | 
h. p Mounted en | 
gines, 7to @h.p. ma | 
rine Send for com | 
plete catalogue 


Olds Motor Works, 


Box 418 Detroit, Mich . Lansing & Detroit 





Facto 
THE IMPROVED 


MARINE ENGINE | 






Weare the oldest builders and 
guarantee superiority Two cy 
linders in one ¢ Oceu pier 





leas space and weighs leas for tts 
power than any engine 
made Can be used wher- 
ever power | is required 
t stationary or ma-/| 
No fire, no heat, no 
. No tieensed engin- | 
eer required. Send for cat 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A 










The ‘* Wolverine ’’ Three Prose. 
Cylinder Gasoline Ma- @logue 


rine Engine. 
| 
WOLVER 


we 
MOTOR WORKS, 
Grand Rapids, Mich. ge eres 


ONITOR “MOGUL : 


MARINE GAS ENGINES 





MONITOR sacs. oe comtany 
= MARINE MOTORS 


are GUARANTEED to 

GIVE SATISFACTION ? 
Durabie in Construe 
tion and Easy and 
Safe in Operation 


t#” Send for Catalogue 
and investigate our claims. 


TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U.S.A 


' 









i 
| 


| 





th CENTURY “farsauze" 
LAUNCH 
‘his Ideal Gentleman's Launch, elegantly finished, | 
mple, seaworthy, safe. relia ble. Seats % Speed 6 
piles. Guaranteed for one year. Price 880.0. Order 
ow, avoid Spr na rush. Fend 0 ¢« ote for handsome 
ic pane c a sdopue of Steam and Sali Yachte, 9 ches 
tu * Canoes, RACINE BOAT WA NU 
NOTURING CO. Bex D, RACINE, Wis, | 


Steam Shovels’: :Dredges 





TOLEDO, OHIO, U. &. A. 
[HE NEW BRISTOL COUNTER 





| 
rhe VULCAN IRON WORKS sonar. 





egiseters an accurate account of work done on print- 
m presses, grain tallies weighing, measuring and 
ther automatic machines. Counte up to LO00G) and 
-peats automarically. io se accurate, durable. Spe- 
ween to order Send for circular 


goor ‘Bristol, Couns, U. S. A, 


} Oller, axle, Risley & Albert 


Plant guard and support, P. H. A. Balsley 


| Sawmill carriages, automatic head block setting 


Sewing machine, W. N. Parkes 
Sewing machine, button, J. J. Sullivan. g SF 
Sewing machine grinding and polishing attach a, 
ment. H. A. Trenholm ze & 
| Shade adjuster, window, D. F. MeCarty.. ‘ 4 — 
Shears and knife, combined, F. F. Fulks. or iness dens = aAthvag 
Sheet metal articles, machine for forming, P. Reg 
Lindemeyr . “ &= 
Shoe fastening, A. A. Soderberg.. Archimedes and his lever are “ not init” with the °¢ 5 
Shoe nail, H. Weeks Ce+éeee-ce cove 3 “ 
BOO, Bes Me CNG sc cccscccccccccccccssccecseose & 3 


ew Century 


| Snap hook, J. A. Gavitt peene 


| Stamps, caster rack for. H. 8. Folger... 

| Steam boiler, J. R. Harris.. avocesecocooceees 
| Steam trap, C. W. Lyon. 
} Stilt, W. K. Benjamin 








Mail box time indicator, M. 8. Norton.. 

| Mail cateher and deliverer, J. H. Bates et al... 

Mail marking machine, J. H. Barr 

Manhole cover, EB. A. Faller. 

Mantel, T. J. Cox : 652,508, 

Master key k ok W. H. Taylor 

Match making machine, J. A. BE. Crisweil. .662,475, 

Measure, computing, G. H. Mitchell 

Meats, smoke device for curing, L. H. Carison 

Mechanical movement, H. D. Lane 

Medicine cabinet, time, Linger & Carlisle 

Meter. See Electric meter 

Microphone transmitter, C. B. & C. EB. Clark 

Mill. See Coffee mill 

Mine door opener, W. A. Gold et al..........«s05. 

Mitten, V. A. Seott eeee 

Molding machine, M. F. Allen 

Motor. See Hydraulic motor. 

Nail. See Shoe nail 

Net, fy, W. Kootsz . cocccecees 

Nut lock, A. V. Bryce : ese Cie. 

Oar lock, W. EB. Warman 

Ol! storing and feeding apparatus, L. C. Snell 
652,375, 65 





TOWERS OVER ALL 


in accurate timekeeping, durability and every 
quality that makes a timepiece the 


Ruby Jeweled Elgin Watch 
.made for over a third of a century—with an 
output exceeding eight million perfect watches. 
Sold by Jewelers 

in cases and sizes to suit every taste. 
The World’s Standard. 
tr Pg ee 
) requ the works—fully guaranteed. 
" ELGIN NATIONAL WATCH CO., Elgin, tt. 



























Optica! Husions, building or edifice constructed 


See ce ie - PERFORATED METALS*MINING SCREENS, 
| oe 2 i 'Coat ORE SEPARATORS, Revou G»xo SHAKING SCREENS 


Ore tre ating ret rt, A. Sadtier. 
>» & STAMP BAT MILLING & MINING MACHINERY 


“ACHARRINGTON « KING PERFORATING G 2xi@Ke. 


WE L DRILLING HYOME|_ —« 








aper corrugating machine, G. Leske.. 
"aper reeling machine, A. Skofsrud 
aper, treating, C. C. Paltridge 
encil holder and date indicator, combined, W. 
Phelps — 
Phonograph, T. A. Edison 
Photographic shatter, Shakespeare & Low.. 
Phot ymeter, J. Millis 
Pins, mac bit 1e for tape ring steady, D. H. Chureh 662,592 Machines 
Pipe. See Tobacco pipe. Over 70 sizes and styles, for drilling either deep or e e e 
| Pipe coupling, L. D. Lovekin shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers nl 1se 1C avin 
Strong, simple and durable. Any mechanic can 
Planter, corn, M. R. Yates et al operate them easily, Send for catalog. 
Planter, potato, R. B. Joseph WILLIAMS BROS., Ithaca, N. Y. 


Phonograph, F. W. Baynes...... 
Pneumatic transfer tube system, W. A. Houta : 
ling 652.270 ae 
on . : spesto- ° 


Planter and cultivator, seed, M. B. Miller 
Planter, corn, J. H. Priestley 











ket book holder or guard, J. Cameron 652,245 
t adjust able wagon, J. Setchfield 652.604 
Pole attachment, vehicie, T. Forstner ; 652,258 


Post. See Hitching post 

Pot. See Coffee pot 

Powder, making smokeless, J. B. Bernadou. 652,455 
Powder, smokeless, J. B. Bernadou , 652,506 


Metallic) UNLIKE ALL OTHERS. 








Press. See Baling press. Cotton press Filter Me fa kj j snaps 
Se Oe ee ee ee Tanee Maas. ac ings MADE FROM THE FRESH GREEN LEAVES OF THE 
Printing device for paper bags, ete., W. H. Han- SHEETING, GASKETS, TAPE and PISTON PACKINGS. | TASMANIAN BLUE GUM TREE. 
Printing press, G. G. Goedike. sete "ses" pe9'4a] |. Will stand the highest pressure for either steam or 
Printing press. W. H. R. Toye a3 | hydraulic work. [2 Write for samples and price list. : 
Printing press inking apparatus, T. Briegel. C. W. TRAINER MPG. O0., (Bet. 1874), 88 Pearl 8t.. Boston, U.8.A,|) HYOMET SHAVING SOAP is guaranteed to be 


absolutely free from harsh alkali, the putrid fats 
and germ-filled oils commonly used in shaving 
soaps, and which are the aggravating cause of 
pimples, blackheads, humors, blotches, tender skin, 
and other shaving diseases. A trial will convince 
anyone that 

HYOMEI SHAVING SOAP is as far superior 
to other Shaving Soaps as the finest toilet to the 
commonest laundry. 


Refreshing, Soothing, Antiseptic. 
Your face will thank you for using 


Hyomei Antiseptic Shaving Soap. 





Pulley gear, adjustable. Code & Knudsen 

*ulp press, Burr & Stut r . 

Pulverizing machine, G. Raymond. 

Pump, air.C. M Hobby ceeces 

Radiator support, R. Brown 

Rag engine, EB. A. Jones esee 

Rail bond, G. A. Weber (re issue). . 

Rail joint, J. O. Mayhall 

Rail joint, J. N. Powers.. 

Railway crossings, pneumatic automatically act- 
ing danger signal for, C. 8. Dea 

Railway rail joint, ov erlapping. F. P Hart 


other. Price $ 
Railway system, electric, L. M. Maxham. 
Kailway tie, R. KE. Heller 


4 | Catalogue 
parrwas ties, pepateine, | F. Young; ‘se “ig ‘: nS ; $ jon” ara Th TPS a 
nilways, aerial switch for electric oedic . Ge, 
Ratebet wheels, friction device for controlling, 30000000000oeeeeeeeoooeeees 
W.N. Parkes .. 2.3238 - 
ECONOMY IN GAS ENGINE IGNITERS | “si 


Reaming and boring tool, W. Cunningham. 
is reached in the “‘AUTO-SPARK 


Kefrigerator, H. J. Sullivan ee ee 
Kefrigerator box, C. J. Stuart........ cccesees 

It won't burn electrodes. Lo ruggist Pric ents. 

cost in one year. Hundreds in use. | Sold by all d jo or cont by mat. w Be : 







POCSOOOSOOSOSOOOSOOS>OOOOES? 


> THICKNESS GAUGE. | 


leaves varying in t mcmness 
> thousanathes, rom J 
° Thickness marked on AF. Veat. 
° Leaves may be used 
singly or in combi- 
@ nation with one an- 
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Register. See Hot air register. 
Revolver, C. D. McDonald... cocccocceconsesoses GEE 














Kheostat, motor, J. L. Hail oes «sees 2300 Extremely durable and every ma- 
Roasting apparatus, meat, C. W. Bradlee... . 652,600 chine guaranteed. Will last for; THE R.T. BOOTH CO., Avenue AC, ITHACA, N.Y 
Re a nes reducing locomotive wheel tires, F. P. on —., Automatic governce F 
faus 652, tes dynamo irrespective size | 
Rotary engine, C. Beach. ; ese 2 Sete por speed of fily-wheel. Battery en- 42 6 he te rH © LDEN | 
tary engine, J. Knowles gtece ‘tirely dispensed with. Can be fast- 1A 
oe ury engine, B a. part, :° 7 > Weigh ibs. Mad tor etther 
totary engine, G. W. Seward et a to | 10% x 10x inc! - eight 3 ade for er N 
Rubber boot trees, heel trimming machine for, | m ee! ey. ivé's Circular 8. R EGEALED ICE MACHI ES 
W Te Austin 652,500 | WoTsiNGER Ee MFG. ©O., 4 ae Ind. 








Reb er on surfaces of waterproof bed sheets, | , 
paring coatings of india, J. Minde 662, 
Sar :' iron handle, Hawkins & ones eeceee * 
Saddle pack, K. F. Bliss - eceses a | 4 in mee ’ 66 9 
4d drier, Merriman & Vought.. | Daus ee 





Sash and frame, window. B. W. Jones. ma ; ; Dunticat 
Saucer for drinking vessels, registe . W. Hoff | - < 
a ee ee Sere : ————— 100 SHARP AND DISTINCT COPIES IN BLACK 


mann 652,268 


FROM PEN AND 50 COPIES FROM TYPEWRITER 
NO WASHING, NO PRINTERS’ INK, NO STENCIL. Price, Complete, $5.00. 
SENT ON TEN DAYS’ TRIAL TO RESPONSIBLE PARTIES 


The “‘Tre-Tor”’ reproduces the handwriting so exceedingly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary written letters and not duplicates. 


The Felix F. Daus Duplicator Co. (inc.), to 5 Hanover St., NewYork 


mechanism for, Bondurant & Glenn 

Sawmill set works, F. W. Shuls 

Scoop, E. KE. Davenport eecoscese 

Seythe blade brace, C. A. Bilis. 

Sealing envelops, apparatus for automaticaily. a 
N. French 

Secondary battery, C. J. Coleman. 

Separator. See Centrifugal separator. 














Shutter worker, A. Mitter.... .... «cccsess cece 
Shuttie binder, F. Babcock. eeeccecccccovenseoes 
Signal. See Electric signal 

Signature gatherer, D. M. Smyth.... 


Snap hook, safety. A. BE. Schofiela 

Spinning flier, J. Weber.. 

Split bolt. T. H. Ross 

Sponge, artificial, T. A. O'¢ allaghan.. 

Sponges, apparatus for making artificial, T. A. 
Callaghan 

®tacker, pneumatic, J. B. Bartholomew 

Stacker, pneumatic straw, H. L. Hegiand 


American Sheet Steel Company 





Battery Park Building 
New York 


Manufacturers of all varieties of 








Store service apparatus, EK. W. & H. T. Hays.. 

Store service apparatus, Williams & Lippy. 

Store service systems, terminal for pneumatic, 
H. W. Forsliand ccccccccccoccescces 


Iron and Steel Sheets 


Stove, lL. Brooke WrrTirititiiiti tithe i ed 
OCG, We Mee BUMMGG csc: cccveccecscseccosceeecs Black and Galvaniz 
Stove, L ~~ 

Stove, sheet iron, J. A. Schneider (reissue) 


Street sprink ing machine, McDade & ay. 
Street sweeper, hand, W. H. H. Miller. 

Stringed instrument, BE. A. Edgren 

Su ad from ores, extracting, Fleming & Froeh- 


W. Dewees Wood Company’s 


Planished Iron 
Wellsville Polished Steel Sheets 





Sulfuric m tank, K. C. Burr 

Switch See Flectric cireuit switch Lamp cir- 
cuit switch. Lamp circuit knife switch. Lamp 
cirenit snap switch 


























Table See Folding table 

Tablet. writing. EK. BE. Magee - 652.563 
uz. J. Zeeb M2 4 

Ig n nk -* > Daisures on tank ; —— Ask for catalogue and address of 

| re “le bone ic tranemitting apperatus F. G. Creed. nearest representative. AMERICAN PATENTS. — AN INTER 

elephone pad holder, C. A. Bovee " - 

\relephone system, C. C. Gould. esting and valuable table showing the number of patents 

rel u 1 ey tom, 3 A Jobnson AMERICAN WRITING MACHINE COMPANY ranted for the various caests upon which petitions 
. tche « and.. 


302 Broadway, New York. . Contained in SCIENTIFIC AMERICAN SUP- 
Pi: EMENT, No. 1002. Price 0 cents. To be had at 


this office and Mi. all newsdealers. 


: have been filed from the beginning down to December 
ermo electric battery or pile, J Mathias 
24%, 6 





















Thermometer. clinical, J. F. Myers. 

Thermostat. T. B. & F. A. Duncan................ 

rhread controller, W. M. Ammerman......... 

I've See Haltertie. Railway tie. 

Tie bar, Schild & Lorey 5 

I F. Furness " 

rires, manufact are of resilient, J. M. MaclLalich. 

T sceo pipe. J. B. Perry ¢ ¥ 1 

Tobaceo pipe, J. Taylor 

Top, spinning, J. Collina Absol Best ghtes 
Toy gun or pistol, F. W. Hawkea. utely the and Li t. 





‘oy pieto!). H. J. Piekley 
Trace fastener, W. G. L. Wooda. 
Track jack. F. Robinson 


SINCLE, Bearings are Accurately Ground. 
TANDEM, PARK CITY MFG. CO. 


rack sanding device, G. W. Mudc 
Track —+ =! Secten c w = ae TRIPLET INCORPORATED, 
Fraction engine, ¥. Sommer and QUAD. 75 JACKSON BOULEVARD, CHICAGO, 


Traction wheel, metal, J. A. Stone 

Tramway, electric, KE. Bonnet et al. 

Trap. See Birdtrap. Drain aaa Steam trap. 
Tread, stair, W. l. Crawford soove 
Trestie, A. J. Laurent 








BUILDING MACHINERY, 


ACME ROAD MACHY CO FRANKFORT N.Y S.A 
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(Continued on page 15) 
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EWalin eteach ELECTRIC CAh 

EN INEERING at your bome by 

at a cost. within the reach of anyone. = 

matter where you live, if you can 

write, we guarantee to teach yes thorouxt- 

ly. Our Institute is endorsed by The 
isen, an and a 4 prominent 

the country. 


> 
eeri vbD — 


tric Mining, ele ay 
cal Ceurse. Elementary Mat 
tics, etc. by mail. Write for Cai 


The Electrical Engineer Institute of Corre- 


spondence 
D comeiden Es OBdtmreal Engineer Lote Instruction. 
SS ———— Dept A, 
COR ical 640 200 West 234 St., 
ee New York. 





ILLUSTRATING 
TAUGHT BY MAIL. 


Newspaper Sketching, Washdrawing, 
Pastel and higner Illustration. Adapted 
toall. Personal instruction and criticism 
same as in our resident school. Pre- 
pares quickly for profitable work. Mod 
erate rates. Write for particulars. 


NATIONAL SCHOOL OF ILLUSTRATING, 











38 Penn. St., indianapolis, Ind. 
THE Worcester Po lytechnic | institute, 


Courses of study in Mechamical, Civil ‘and Electrical 
Engineering and Chemistry. %0-page catalogue, show- 
ing appointments secured by graduates, mailed free. 
Expenses low. 33d year. 3 . MARSHALL, Registrar. 








which unlocks the best oppor- 
tunities in the Business World 
is the skilled use of the 


Remington 
Typewriter 


because the chief demand is al- 
ways for Remington operators. 


WYCKOFF, SEAMANS & BENEDICT , 327 Broadway, N.Y | 


The Densmore 


‘* The World's. Greatest’’ 


TYPEWRITER. 


The U. S. Government uses them. 

Leading concerns in 
every line of business 
use them. 











All because they stand 

the strain of steady, 

hard work, with the 

least wear on machine 

and operator. MR 
DENSMORE TYPEWRITER CO., 

309 Broadway, New York. 





THE BEST THING YET! 
Is simple and durable, and can 
be put on and taken off at will. 
Nothing like it in the world 
Try a set and be convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 
THE L. & H. SUPPLY ©@., 


Y. 


Commercial Avenue, 
Binghamton, N. 





TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
iz will not blow or jar out. 
ives a clear, white light. 
s like an engine head- 


iT +. the li gis ot straight 
from 300 ft. 
it = kerosene, 
Send for bork’ ( free). 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discownt. 

EL ESTABLISHED 1840.— 

THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By © M. Hammond, M.D. A val- 
uable and interesting pe: c=r in whieh the subject is ex- 
haustively treated from the follow! standpoints: 1. 
The use of the cycle » Lane persons in health. 2. The use of 
the cycle by persons d . Contained in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had afthis office and f rom all newadealers. 











kf treet Rete Oe © 
WESSON 
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Truck, car, K. 8. Barreiras.......... 652,258 
Truck or or pusher * procs ore or coal cars 
up to elevated mping platforms, G. ath 
ioand sitenentaté woosegaeban ee 
Trunk brace, A. A. Cole............... 
Tube Me press, H. N. Potter...... 
Tubing, making, F. F. Bischoff............ 
Tumbler washer, L. L. Rowe.. 
Type distributing machine, H. ‘Burg. 652,423 
Type Saas machines, carrier ‘for, © D. 


Hughe 
Type justifying machine, C. W. Bowron. 
Type or matrices, apparatus for setting lines of, 
H. Burg 
Type or matrix setting ‘mac hines, e 
plying apparatus for, H. Burg 
Type setting machine, H. A, 
Typewriter paper oan, = R. Loosley etal 
Typewriter type arm K varnstrom. 





652,422 


baracter sup- 
, 652,421 
662.40 
662,320 
fo2.670 








Typewriting machine, W "Pe. Quenteil.. 652,601 
Valve, balance, E. C. erry 652,495 
Valve, water gage gions. s. % ‘ook. 652, 474 


vanes burner, . Thomas. 

icle brake, i & Stinson 
Vehicle coupling, G. W. Crawford.. 
Vehicle, motor, T. Croil.. 

Vehicie, motor, J. Greffe 

Vehicle, motor, F. A. La Roche. 
Vehicle, motor, R. M. Owen. 

Vehicle, motor, O. Waechtershaeuser. 
Vehicles, etc. interchangeable gear 
mechanism for motor, A. Krastin. 

Vehicles, vesseis, etc., steering or guiding and 
locking device for, A. 8. Brown 652,244 
Velocipede propelling device, ©. Hetzel 652,364 
Vessels, apparatus for locating and attaching 
raising means for sunken, Thomas & Stretch 6 
Vise and drill, combined, P. J. Harrah 
Vise, milling machine, E. J. McClellan 
Wagons, etc., manufacture of eees for, 
Baker 
Waist, apparel, . 
Washbow! ay, a nd Powell. 
Washer. See Tumbler washer. 
Washing machine, I. N. Thomas. 
Washing machine, E. W. Wickey 
Watch wheel gage, K. lL. Marshall 
Water cooler, E. G. Howe 
Water wheel governee, W. W. Handy 
Weather boarding ¢ . T. B. Farmer. 
Weather strip, 8. KE. 3 aore ; 
| Weat her strip for doors, Sandberg & Ve tter 
Weaver's pliers, Haigh & Houck.. 
Weed destroyer and cultivator, G. J. Friend 


driving 
652,275 


J. 


Weed killing composition, G. Perr 6, 
Weighing apparatus, automatic, M. E. Reisert 62,42 
Well casings, tool for slitting and cutting off, T 
aw se os 662 367 

Well tubing, hoisting apparatus for, F. Schnei- 

der, Jr.. sseeqene 652,295 
Wheel. See Traction wheel. 
W hee! mud fender, vehicle, D. G. Hyder 652, 481 


Wick for candles or lamps, M. Neustaedter 
Winding drum indicator, W. F. Murray 
Winding machine, D. G. Baker.. 

Winding machine, 8. W. W ardwell, Jr. 
Winding mac ‘“ thread, J. F. Schenck 
Window, W. Yatson.. 


Window 11, ‘and sheif, combined, W. 1. Craw 
Sinsesscosbeecancces 

Windows, means for raising and lowering, A. 
Lagus 


D. Smith.. 


Wire cplicing tool, C. 
Diehi 


Woodworking mac bine, F. 

Woodworking machine feeding device 
Thomas , 

Wrapper, newspaper, W. P. Murphy 

Yoke, neck, G. A. Landon...... 


DESIGNS 


Badge or similar article, F. 8. Weaver 
Bed frame corner iron, F. Trounstine 
Beit, L. Sanders 

Belts or similar articles, — ad for, c 











G. Smith. 


Cabinet, kite a _C. A. Post 
Can opener, W. Browne rh 
| Cup or simiiar seve le, C. &. Haviland 32,868, 32,869 
Die, W. Rubin 32.878, 32,879 
Dish or similar article, C. KE. Haviland.. 32,870, 32,871 
Dish or similar article, covered, C. E. Hav aed -. 
875 
Game board, J. W. C. Meikle. * 32.880 


Insulating back piece for switches and rosettes, 
F. r 


Nut lock washer, Y. Bige. 
Ore crusher frame, P. W. 
Pitcher or similar erate. c 
Propeller, M. L. Row 
Puzzie board, J. L. aC. D. Strow 

Seaming and cutting tool, J. D. Ward. 
Stamp racks, wheel for caster, R. D. Swisher 
Stove damper handle, M. Griswold, Jr. 
Stoves, front pember for gas, W. M. Crane 
Washstand, F. A. Welis.. . 


Haviland 





TRADE MARKS. 


Baling presses, Kansas City Hay Press Company... 4,529 
Beer, C. we ny Carisberg MSM 
Corsets, J. A. ic 34.810 
Drills, dyed or colored: J. 8. Giveen. 34,800 


Eye salves, S08 water, ‘and pile remedies, Howard 
“4 


locks,” for a game, McLougblin Brothers.. 
“ Sweet Marie,” for chewing gum, C martes | w ues. vi 
Company 6 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent tn print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. #l 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
— for any of the inventions named im the fore- 
ea list, provided they are simple. at a cost of $45 each. 











fy tne cost will be a little more. For full 
ms address Munn & way, New 
ork. Ouner foreign patents may also be obtained. 
















world is the Pr 
weight off your s 
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Brothe ‘ 819 
Eye water, "lioward Brothers 34.518 
Firearms, prods ctiles, and explosives of all kinds, 

Deutsche Waffen- und Munitionsfabriken MM S31 
Hair dressing. 8. Hades 317 
Leather and india rubber and a cement, substi 

tute for, Kingscote Company 34,827 
Machines and vebicies, certain named, American 

Road Machine Company. 34,830 
Medical preparation for certain named diseases, 

Myros Chemical Company of Baltimore City M825 
Medicated bougies, Thompson & Pape MSM 
Paper bags, Union Bag and Paper Company S454 
Pills, liver, J. G. MeLain & Son 34,820 | 
Polish for metal and glass ware, H. I. De Kalb 

Company.. . . ee M815 
Polishing devices, C. D. Wines 34,816 
Remedy for cancer, “Johnson & Jones 34.822 
Remedy for epilepsy, Johnson & Jones. 34.833 
Rubber, gutta percha, and substitutes therefor. 

certain named goods made of, Alden — 

Company........... 

Skin diseases, preparation for treating, ievewiol 

Chemical Company. B21 
Surgical devices and furniture, certain named, 

Actien-Geselischaft fur Feinmechanik, vor- 

mals Jetter & Scheerer.. 826 
Tea, B. Desenberg & Company 34. 813 
wan one coffee, Humphrey Coffee and Tea Com- oases | 
v ons tor outer wear, Rosenwald & Weil. 4811 
Whisky and other distilled nequers, Facio Dis- 

tilling Company.. oases 34,833 

Yhisky, corn, D. L. Arey. 4,852 
r 
LABELS. 
“ Adirondack Pure. Rye Whisky,” for rye whisky, 
Salzman & Siegelman -. 7,671 
* Bellwood —- Whisky’” for whisky, Salz- 
man & Siegelm . 1,674 | 
“College Kid Shoe. “ for boots and shoes, Crad- 

dock-Terry Company. 7,682 
“ College Woman's —y,! Shoe.” for boots and 

shoes, Craddock-Terry Company.. 7,663 
“Cumberland Choice Old Bourbon,” for whisky, 

Salzman & Siegeiman... 7.673 
“Empire Pure Rye W hisky,” for rye whisky, Salz- 

man & Siegelman.. ; ‘ 7,672 
“ Miller's Photo Exposometer,” for a device used 

hotographers, G. M. Miller & Company 7.4 
on od ebster Pure Rye,” for rye whisky, Salzman 

& Siegeiman.. 7.670 
“ Red Cross Port Wine,” for port wine, Salzman & 

Siegelman.............. 7.068 
“8 & § Choice Oid Bourbon,” for rye whisky, Salz- = 

man & Siege man......... 7 
“Shasta Water,” for mineral water, Mt. Shasta a 

Mineral Sore Comennd 7 667 
“St. Nicholas Picture Puzzle and Animal A BC . 

7,065 


The freest, eabiest and most comfortable suspender in the 


President Suspender 


is sold wherever suspenders are sold. 


titled to take part in the presidential 


$1500. 


Pull information with each suspender. 
dealers or direct from us 50 cta, postpaid. 
for handsome book let— President 


THE Cc. fae EDCARTON MFC. CO., 


esident Improved Suspender. It takes the 
houlders. It gives absolute ease of move- 
‘t feel that you are wearing a suspender. 


IMPROVED 


Trimmin 
use imitations, The genuin 
et. Every purchaser is en- 
vote 













For your 
Estimat 
Sold by all 

Send 
re—Vree. 










22. Shirley, Masa. 














MEDIU M-SIZED AU TOMATIC 
or similar machinery built to order. Our facilities and 
experience in this line are qpeeptenely advantageous. 


PROPOSALS. 


We invite correspondence from inventors of mechani > 7 7 y . 
2 4 " BAU ED PROPOSALS WILL BE RECRIVED AT 
i preted Obr. MBRGBN THALER COMPANY, |S he office of the ht-House Engineer until 12 
» . o'clock M., July 7, 1900, aa then opened, for furnishing 






Trace Marks 


the material and labor of all kinds necessary for the 
delivery, erection and completion of the Hog Island 
Shoal Light-House 


RK. L., in accordance with specifica- 


, 
50 YEARS tions, copies of which, with blank proposals and other 
EXPERIENCE information, may be had upon application to D. P. 
iEAP, Lieutenant-Colonel, ‘orps of Engineers, U.8.A. 
MACHINES, Corliss ‘Engines Brewe 
and Bottlers’ Machinery. THK VILT Ek 


SUY ¢ ‘linton Street, Milwaukee, Wis. 


Eis) 


YPE WHEELS moore 6 EXPERIMENTAL WORK. Br an 
NOVELTIES. & rc. STENCIL WORKS 100 NASSAY 5: N.Y. 


We MFG CO., 











DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

| sent free. Oldest agency for securing patents 

| Patents taken through Munn & Co. receive 

special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 26: roasway. New York 


Branch Office, #25 F St.. Washington, D. C. 








Accurate Mode! and Too! Work. 





INVENTIONS PERFECTED. 
Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St., New York. 


$7 


D’ MOUR & LITTLEDALE MACHINE, co] 
WORTH ST.. NE 
AD Tedele ef Any Machiee | te "orden 


IMPROVED MARINE PROPELLER 


Patented June 19, 1900. This valuable invention is for 
sale. See notice on pape 12. For terms, address 


Month and Expenses; no experience 
needed ; position permanent; se)f-seller, 
PRASE MFo, Co,, Stat'n 10,0 ineinnatt, 0. 











G. LAVIGNE, Napa, Cal. 





CHAIN 


BUCKET 





)R CATALOGUE 
JEFFREY MFG.CO 
Fol MBI OHIE 


ial ae 








Damas aoa 





KORONA 


‘Models aud ——~ 
Experimental Work 


Special Machinery. 
E, V. BAILLARD, Fox Bidg., Franklin Square. New York. 


Inventions Developed. 








The Only Perfect Substitute 


for Linen yet produced. 


— a 





Do you want $$ : $? We want Agents everywhere! 
The Windsor Collar and C uf © company, w indsor, Ce onn, 


Floats for Steam Traps 


Hercules Seamless Copper Floats 
ate tested to 300 Ibs. per sq. in. and warranted. 
The « wriginal _~ — mary seamless copper 
floats made 2? Catalogue Free. 

HERCU LES FLOAT WORKA, 

Springfield. Mana. 
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rss} MAKE ICE CREAM IN 30 SECONDS 
Rest, purest, cheapest. No one cares to 

| str le with old time freezers after sreing 

| the Polar Star Freezer maki: 

Saves ice and salt, easily 

rder 







ne 


| 
| cream 


and operated, always ir 
Live Acexre Warren 


Peler Star Polar Ster Mf. Co., 281 Levant St., 


PATENTED SHOEING STALL. 


is machine confines the body, bolds 
ole feet in position to be shod at once 
and can be adjusted to fit any sized horse 
in four minutes. We guarantee the ma 
chine not to injure any horse. It is made 
of iron. We will sell or trade territory. 
JACOB A. GRAY, 
Kansas City, Kan. 


oltmeters, Ammeters 
and Volt-Ammeters 


for all electrica) measurements, vay 

batteries, circuits, etc. A reliable an 

inexpensive portable instrument. } 
ot? Send for Cirewar } 
L. M. PIGNOLET, 

80 Certlandt St., New York. 


Philadelphia, P Pa 





| 799 Cen. Ave., 








>| March and Sept., 180. 


serfectly safe for family as well as sportsmen’s use. 


"| Packs in small case. Send €c. for catalog, 0 engravings. 


FOOS' 


Adapted for all 
Largest exclusive Gas Engine Fact 


Send f 
THE FOOS GAS ENGINE co., 


| chinery. 


for Steam, Air or Liquid 
Made in = sizes to stand any desired 
pressur 
Moran Flexible Steam Joint Co., inc'd 
M7 Third Street, LovISVILLE, KY. 


REVERSING STEAM TURBINE 
son’s recently perfected turbine for boats. Llustrations 
showing details. 
SUPPLEMENT 
this office, and from ail newsdealers. 





Fasues Proof Folding Boats, 
Only medal and award at World's Fair. 


GAS AND GASOLINE ENGINES 


Engines in stock for ss delivery in all pringipal cities. 
lustrated ———, No. 


It Aprpeats To BotH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. 
VANTAGES. 


Has Many Ap- 
®@™ SEND FOR CATALOGUE TO 
GUNDLACH OPTICAL CO., Roohester, N. Y. 


TURBINES %% 


a - Send for Ch ircular“M.” 


spe Sabi Fos, f. g%. 








BOY Wantsa Model Vacht Hall, Circu- 
lar free. Orane Bros., Mfrs., Westfeld, Massa, 


EVER 
NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
FE. Konigsiow & Bro., 181 Seneca St.,Cleveland,0, 


GRINDING MILL EO fuarsers. 


versal Eccentric Mill. Address J. F.SIMP. 
Son, 2s Roduey Street, | Brook lym, vy 


ANY interested in Art, Ar- 
+* tistic Shading or Xoloring 
will do well to write 


The Air Brush Mfg. Co. 
80 Nassau f treet, 
Rockford, ill., U.S. A. 








| Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose 8t., 





Magical Apparatus. 


d of Century Catalogue, just out, 
over m7 ‘ b.- BR, 2c, Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 43 Sixth Ave., New York. 


MORAN FLEXIBLE JOINT 





—PAR- 


Contained in SCIENTIFIC AMERICAN 


No, 1158. Price 10 cents, by mail, from 


8, EAPERIMEN TAL WORK 


LIGHT MANUFACTURING 

meta sTamPinG ~ PUNCHES & DIES 
AUTOMOBILES» NO PARTS ror SAME 
SPECIAL MACHINERY 
OTTO KONIGSLOW- 45 MicH 


Rift 


T CLEVELAND, 0 


NQ 


AN 


Adopted by the U.S. War and Navy Depts. in 

Beautiful models, 
Sails, centerboards, rea . 
King Folding Canvas Boat Co., semennenneaannsetate 


4 to 250 
Horse Power. 
er purposes. 


pow 
in America. Established 1887. 


ory 





Station A Springfield, Ohlo. 











: i 
Prices $160 and up. Send for Catalogue, PIE 


PITRCE VAPOR LAUICHES 


Stock Sizes 14 to 22 foot. 
, Safe, Reliable and fully guaranteed. 
RCE ENGINE CO., 17 N. 17th Street, Racine, Wis 





Scientific American. 


JuLy 7, 1900. 


























me AUST Les | 
' DAMAGE i} 
' property |t 
j Loss-or-uire |} 
' woury } 
\ Patt te 0 
t STEVBOILER EXPLOSIONS ! 


ce Dresinenr | 
ty BPrence. SECRETARY pau soto 
MIDDLEBROOK, ASSTSECY. 

{CBBRanERD TREAS__LF MinoLEDRS re 


Womobite Parties | 


will soon be as popular as the coach x par 
ety > the: atre p - 
ties of modern 
days. There is m 
end of healt by 
pleasurable recre 
ation for those 
. whoowna 
WINTON 
MOTOR 
CARRIAGE 
and the invited 
‘ sates se , to 
Price 81.200. Neo Agents. Saies _ i. 


rating ride. Nod 
carbon system. Superior make ip every way 


THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio 


Fastern Department, (2% Broadway, New York City 


Automobile Patents 
priest Company. 


t NDERTAKES: rhe mar Aut obiles 
- rhe exatmir n Aute 
To enlis te apital fo the ah. panent 





bil ep > nts 
of inventions 


URNISHES; 


Specialists to make thorough exami 


nations of patents Experts t test motors and 
automobiles. Opportunities toinventors to present 
properly their propos me to concerns willing to 
neider and to undertake the same 
Pt RC HASES :—A\!) meritorious patents, licenses and 
inventions relating to muotor-cycles, motors, gears, 
automobiles and their parts 


Automobile Patents Expioitation Company, 


F. B. Hyde, Secretary 
27 William Street, New York, N. Y. 








PeyastTOs 
aaa ee COVERINGS 


FIRE - 


ASBESTOS MATERIALS UQUIO PAINTS & STAINS 
ROOFING MATE RIALS [at tes i Te Tyas Te) 











ACETYLENE | BURNERS. 


We bave the largest and best equ py “i factory in the 
world for making genu steatite Ac lene Gas burn 
ere. ( orrect scientific pe le. Quality and workman 
ship uarante eo 

STATE LINE TALC CO., Chattan 


Ely LLEL CH BESLY&q, 


LAMPSALLA NS fice 


wa, Tenn., U.S. A. 

















hen « * ad « an it ik « 
” pity to g f amph | 
- ec. gf ° 
“Congratulations upon ‘ 7 ’ 
your cure by Dr. Bryant.” | F. A. BRYANT, M.D ‘ ist, N.Y 
—— ees fr earl) T we Years at & W. Mth St 


C 
OA ne MORROW 
\ STER 4 hel a. ~HUB 


BRAKE 


vOU RIDE 50 MILES 
BUT PEDAL ONLY 35 


OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


aa IE 





Coasting becomes so eafe and easy you do it 
every chance you get. Your feet on the pedals 
@ives perfect control of the wheel. Ladies’ skirts 
Seep down when coasting You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

Tihustrated pamphlet giving detatled information 

regarding Brake and Lamp, sent on application 


ECLIPSE BICYCLE CO. 
Box X. ELTURA, N. Y. 


imger, no dirt, no discomfort. Hydro. | 


STAMMERING 





WALTHAM WATCHES 


The best and most reliable 
timekeepers made in this country 
or in any other. 


The ‘‘ Riwerside’’ (trade-mark) movement is jeweled 
throughout with rubies and sapphires. 
For sale by all retail jewelers. 





aaa 
SAVAGE Hammerless Magazine Rifle 


SMOKELESS 
.303 & 30-30 CAL. 












The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for large and small game. 
t@ Write for Descriptive Catalogue A. 


SAVACE ARMS CO. 
UTICA, NEW YORK, U. S. A. 


Point Blank Range for Hunting. 
The Only Hammertess Repeating Rifle. 


FSTERBROOKS —<orees 


150 Varieties. For Sale by all Stationers. _\est-known pen in the world. 


Works, Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 
























THE BEST MANUFACTURING CO.’S- 


New Combined Steam Harvester, 


They will harvest, om an average, 1,000 sacks of grain or 6 to 10 acres, cut, Por hiliside or valley 
threshed, recleaned and put in sacks In one day and at a cost not to exceed” lands. 
fifty ceuts per acre actual outlay of cash. We evarantee these harvesters to 


do what we claim when intelligently and energetically operated. Awarded first premium 
| at California State 

400 in successful use. 
Will de the work of 100 men and 


50 horses. 




















Dimensions as follows: Width of Separator, St inches; Cylinder, 37 inches; Header, 3S fort out, 


Send for descriptive circular. 
The Monarch 
of the Field. 


Best’s Traction Engine. 





Best's Traction Engine pulling sixteen 10-inch Plows, four 6-foot Harrows and a Hevana Press Drill. 


A revolution in plowing. Cost ef plowing reduced to a minimam. From % to 70 acres plowed, 
barrowed and seeded each day and at ii : 2 cost of animal power. lof t ~~ ye at work now. Witha 


75- foot barrow 100 to 1% acres harrowed ay at a speed of 3 miles an_ hour the work much better 
than horses. PLOW ING BY SUN- “eh? BY DAY, AND HEA Li HT BY NIGHT. 
Gold Medal awarded by the State Agricultural Society at a ae Fy he, ia Midwinter Fair. 
or 


seam Locamobite Freigh- win Tai, 


Tons each, or total freight carrying capacity of train 
tons. Also make wagons with capacity of 10 and 12 tons. 
Engine and wagons are especially designed for Steam 
Freighting, Log- 
ging and Plow- 
ing. 






- tn = 


| “The Daniel Best” 50- Retee Powe? Traction Engine. 


The most Powerful and only Successful and Practicable Road Engine in the world. Jat of thom in use on this 
Coast. Speed three miles per hour. They are being Successfully and 
Logs, Lumber, Ore, Salt. Borax and other kinds of freight. The work is being done yeieT YF PER CEN 
Che aper than it is possible to do witb Animal Power. They can be operated over any ordi ee ic i 
practicable to ase mules or horses, doing the same work. They can a uch ay as wy to to 208, hauli 
their \ ads of % to 40 tone, a ping Front the condition of the roads; loads i, be increased to even heal | 
amount on a firm and mod ere level road. for Descriptive Circulars and Price List of hey wody agons, 

Freighting 


| Outfita, All of these machines are manufactured under patents of our own. 











We solicit correspondence. 0 trouble to answer es. Estimates —y—L iy | <n 
‘THE BEST MANUFACTURING CO., San Leandro, Cal., U.S. A. 








BATTERY 








WEIGHS 
ONLY 
15 LBS. 


8-INCH 
FAN. 


Vv. S. 
STORAGE BATTERY FAN, 


$15.00. CIRCULAR. 


THE U. S. BATTERY CO., 263 Broadway, New York. 





Eastman Kodak Co.’s 


BROWNIE 
CAMERAS 
$1. 0 0O—— 


Make pictures 2 x 24% 
>7] inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 


OPERATED BY 
5 ANY SCHOOL 
BOY OR GIRL. 


Fitted with fine Meniscus 
lenses and our improved 
rotary shutters for snap shots or time exposures. 
Seen) made, covered with imitation leather, have 
nickeled fittings and produce the best results. 
Brownle Camera, for 2\({ x 2\( pletures, + - $1 
Transparent-Film Cartridge, 6 exposures, 24 x aK, - Bt 
Brownlie Developing and Printing Outfit, - i) 


THE BROWNIE CAMERA CLUB. 
Every boy and girl under sixteen years of E 
Hoduten! ea the a omer = er 
w ven rf 
ctrver de des tee as prizes for the best pictures 
made ade wi the eras and every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if youown 
a Brownie. Ask your dealer or write us for a 
Brownie Camera 

Send a dollar te your leca?| Club Constitution. 

Kodak dealer for a Brownte 


Camera. If there is no Kedak| EASTMAN 











dealer in your town, send us 
a dollar and we wili ship the KODAK co. 
beset atn~ - Rochester, N. Y. 








CHARTER Gasoline Engine 


ANY PLACE 
]) BY ANYONE 
FOR ANY PURPOSE 


Stationaries, Portables, 
Engines and Pumps. 


t®™ State your Power Needs. $= 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 








Dainty Watches 


in colored enamels 
to match dress 


effects. 
Send for our ‘‘Blue Book’’—free. 


Tue New Enctann Wartcu Co. 
37 Maiden Lane 149 State Street 
New York Chicago 


The Austen Chemisal Research Co, 


PETER T. AUSTEN, PH.D. Prest. and Manager. 
Experimental Jnvestinntion of Technical Problems. 
Work for Manufacturers. Improvement and 
Invention of B-t., and Products. Utilization of 
astes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing. Pe Introducing aud 
em | of Processes and Products. = 

ulas. tr Explanatory, Circular on Applicat 

52 BEAVER STREET, NEW Y ORK. 


Sf. | For 2 GENUINE DIAMONDS 
and | AUSTRALIAN OPAL 


) Mounted ag a 14k. Solid Gold Ring. 




















diamonds are ite and bril- 
Wc ‘and pollah precious stones 
te J mountings. 
We warrant al! as represent 
pone, refunded. We make all 
be pleased to give és on A. 
ing you may desire to purchase. 





DESOLA MENDES CO., 
New York. 


Genuine Turquoise 
ler sine 





Outters of 

os » 14 Johbn St., 
frase dW apn o See Rest Railroad 
Sate ion eos, ee 


Machines, Bicycles SCALE Co.. 


JESSOP, STEEL, 








AWS 







T< 








